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RELIES UPON BICC 
AIRCRAFT CABLES 


To take advantage of the increased power 
available with the new Rolls-Royce 1,400. s.h.p. 
“DART” RDa 3 Turboprops, Vickers-Armstrong 
have evolved the Viscount 700—a new variation of 
the basic Viscount airframe. 

Silence and lack of vibration are special teatures 
of the new Viscount, while the larger fuselage, 


rreater wingspan and fuel - capacity allow an 
being installed in increased payload. 

Pilot's cockpit bor all electrical services, this aircratt has been 


equipped throughout with BICC Aircraft Cables, 


AIRCRAFT CABLES 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
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SILVOFLEX FIREPROOF HOSE UNITS ENGINEERING MECHANISMS, ETC. 
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The Vickers Supermarine 510 High Performance Interceptor Fighter is a 
development of the Attacker, and is now in production for the Royal Navy. 
Like so many leading constructors, Vickers-Armstrongs chose TITANINE 
T.T.Nine finishing material for the exterior of this aircraft. TITANINE 
are proud of their long association with the aircraft industry. Even in 
the early days, when dopes were applied mainly to protect and tauten 
fabric coverings, the technical staff in their laboratories strove to improve 


existing formulae. Their success may be measured by the number of 


famous aircraft on which TITANINE products have been used. Backed 


by this experience our team of experts, still striving for new and better 


¥ 
results, are available to advise on problems ranging from doping fabrics to 


finishing supersonic jets. 


TITANINE 


TITANINE kIMITED - COLINDALE LONDON N.W.9 Telephone: COLindale 8123 (6 lines) 


Associated Companies Titanine tnc., U.S.A.; NV. Titanine, Holland; Vernici, Titanine, Italy. 
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Imagine an 


It is roughly 500 miles square and has 
two towns, both populated by executives 
and employees of mining and trading 
companies. There are no railways and 
few roads, The where large 
mineral deposits are situated, is rocky 
and well wooded, with a number of lakes 
and rivers. It lies off the trunk air routes 
and has to be served by feeder airline to 
the mainland. 


Shorts have designed the Sealand 
for all areas in which the con- 
ditions of this island are repeated, 
and similar enterprises are con- 
sidered. 


The Sealand has proved itself a tho- 


interior, 


roughly cconomical proposition, for it 
carries 8 passengers, or 6 passengers with 
their baggage and 8o Ib, of freight, to and 
from the island, travelling over 3oo-mile 


stretches of sea at an average speed of 


127 m.p.h. 


As a freighter it carries 1,000 |b. for a 
distance of nearly 700 statute miles with- 
out having to strip any of the furnishings 
to accommodate this load. 


Private companics, with 
interests in the agricultural and fishing 
industries of the island, find the Sealand 
incomparable for accelerating the develop- 


extensive 


ment of their enterprises; where fleets of 


trawlers are operating they are easily 
controlled from the air while at sea. 
Crop spraying and dusting, forest fire 


patrol, and personnel transport are all 
within its range of duties. In fact, the 
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island 


general manager's office can be taken 
right into the heart of the plantation or 
the fishing ground, 


For rocky and difficult interior country, 
where the going is hard, the Sealand onc« 
again is indispensable. Lakes and rivers 
can be used as landing places for flying in 
new equipment, stores, and personnel; 
geological and geographical surveys and 
mineral prospecting can easily be under- 
taken, while in an emergency it is quickly 
converted into-a comfortable and speedy 
air ambulance. 


The Sealand can take off at full load from 
895 yards of water or from a forest clear- 
ing 450 yards in length. 
It is for islands such as this one 
that British West Indies Airways 
have adopted the Short Sealand 
on their Sea-Istand Service which 
links the scattered islands of the 
Caribbean. 
Feeder Lines, Charter Companies, 
and private or official concerns 
should write now for further 
details. 


DESIGNED FOR AREAS WHERE FREIGHT AND PASSENGER 
CARRIAGE IS IMPRACTICABLE FOR NORMAL AIRCRAFT 
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Shorts THE FIRST MANUFACTURERS OF AIRCRAFT IN THE WORLD 


Snort Brorners & Harianp Limirep, Queens Island, Belfast 


London Office: 17 Grosvenor Street, W.1 
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For its London—Cairo record flight 
and its African tests, the severest the 
D.H. Comet has yet undergone, Shell fuel and 


lubricants have been chosen to meet 


the wide variations in temperature 


encountered at high speed and at high 


altitudes under tropical conditions. 
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As manufacturers of Alloy 
Steels for High Duty Firth 
Brown's contribution to in- 
dustry is world wide, whether 
it be steels for engineering, 
shipbuilding, automobile, air- 
craft, road and rail transport 
or for the most minute mech- 
anisms of the precision engin- 
eering industries. Firth 
Brown Steels were used for 
parts of the *Canberra’’, built 
by the English Electric 
Company. 


LIST OF PRODUCTS 

Forgings—Light and Heavy, 
for special and general 
engineering. 

Forged Steel Drums and 
Pressure Vessels. 

Hardened Steel Rolls, 

Carbon and Alloy Steel 
fars and Billets. 

Tyres and Laminated 
Springs. 

High Speed and Tool and 
Die Steeis. 

Steel Castings. 


Write for the Firth Brown Buyers’ 
Guide for further particulars 
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EXPERIENCE DEVELOPMENT 
HIGHEST QUALITY STEELS 
ALL GRADES 


THOS. FIRTH & JOHN 
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»CREEP 
RESISTANCE 


Specimens of Elektron alloy 
7ZREi*, “ Elektron’’ A8 and 
duminium alloy RR5o0 were 
tested for over 1000 hours under 
a stress of 2.0 tsa, at 200°C, 
The AB& test piece fractured at 
20°), extension, but the ZREt 
and specimens withstood 
the test, showing creep rates 
of less than 0.000001 inch/inch/ 
hour. Thus ZREt has a creep 
resistance equivalent to that of 
RR5o0 under these conditions, 
besides possessing the high 
strength-weight ratio of all the 
“Flektron” alloys. In addition, 
castings in ZREt are remark- 
ably tree from microporosity 


and so are suitable for pressure- 
ugnt and intricate components, 


* Magnestum - zirconium - zinc - 


rare earth mebals, 


@ F. A. HUGHES & CO. LIMITED 
BATH HOUSE PICCADILLY LONDON W.!I 
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Fairey “Firefly” 


for 


TARGET TOWING 


ALL TYPES OF TARGETS 
ANY CLIMATE IN THE WORLD 


Developed to meet 
the Training Requirements of Foreign Governments 


THE FAIREY AVIATION CO. LTDO., HAYES, MIDDLESEX 
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Can We Afford This ? 


NSIDIOUSLY, and sometimes unavoidably, the almighty dollar has come to 
be the yardstick by which our trading values are measured. Doubly untortu 
nately, the fact has encouraged individuals to offer the plea ‘we cannot 

afford it’ as an excuse for what is merely business faint-heartedness 

The need to close the dollar gap for the nation, or, in the case of the airways 
Corporations, the gap between revenue and expenditure, must receive high priority 
but if some of the measures employed are likely to result in other kinds of gaps and 
deficiencies, they are strongly to be discouraged. It is our belief, for example 
that neither the civil operators nor the Services are attaching sufficient importance 
to the flying-boat. Many pay lip-service, and the public have definitely indicated 
their liking for flying-boats; but because certain aspects of their operation are at 
present more costly than those of landplanes, 4 situation arises which is reflected 
in the decision to abandon a fleet of new Solents. 

In this instance, only the cost is being considered, although we know that many 
people are reluctant to discard the boats. B.O.A.C.'s position we appreciate, 
but those who, like ourselves, see an increasingly important future for flying-boats 
as the volume of traffic justifes larger and laryer transports, are unhappy about 
the lack of operational continuity and loss of experience---deficiencies which must 
seriously threaten future operations, especially in the case of the Princess boats of 
which so much is expected. The shadow is even cast upon the future of such 
courageous projects as the Duchess-class jet flying-boat announced in this issue 

Under existing conditions a very strong case can, admittedly, be put up for 
the medium-sized landplane with high-frequency operation on Atlantic and other 
services. It is the additional requirements of the quite near future, on many inte: 
continental routes, which should not be overlooked, and these may call for ‘‘ Cunar 
ders"' of the air-—large because of the range and accommodation required, and 
tlying-boats because at such a weight they show several advantages. The world wil! 
be unable to offer sufficient runways of the requisite size and strength for compat 
able landplanes. Fig transoceanic flying-beats are the logical air complement t: 
the fleet of British luxury Sea-going liners. 

rhe current preoccupation with landplanes is already tending to leave the flying 
boats on the shelf, and it would be little short of disastrous to wait until marine 
aiveraft are urgently required and then find that the knowledge and operating 
experience is irrevocably outdated 


Military Aspeets 

No one can predict, even from month to month, where forces will need to be 
ieployed in wartime, but experience has shown that airports and airfields are always 
priority military targets. Flying-boats alone can operate from bases which are 
virtually indestructible. This distinction is no Jess important for being universally 
recognized; yet, as we have already had occasion to remark, flying-boat develop- 
ment appears to be almost at a standstill in this country, and but for a few old Sun 
derlands no boats are in operation. To us this seems a most serious deficiency; it 
prompts the suggestion that, rather than the selling of B.O.A.©.'s fleet of Solents 
for a fraction of their cost to anyone who will have them, reconversion into military 
boats of Seaford type—-from which they ongina!ly sprang~-should be considered 

The nation cannot afford to build, extend, or muntain abroad sufficient airfields arid 
runways for its military needs, and, in the Far East in particular, neither can the 
countries concerned. Moreover, it is virtually impossible to build airhelds in the 
far-northern territories or on mountainous islands. In emergency, therefore, flying 
boats might well be the only means of reaching such places in a reasonable time 

If, as we believe, military and civil flying-boats have an important future, the 
solution to the ifmmediate difficulty (which amounts chiefly to the cost of maintain 
ing bases abroad for a few machines) may wel! lie in the combination of civil and 
military resources, ta the ultimate benefit of the country as a wholr 
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How Reliability is 
Achieved : 
Mr. R. N. Dorey’'s 


lecture to the 


S._A.E. in New York 


r ] SHOUGH the Americans have not yet brought the 
turboprop type of power unit to a state of develop 
ment comparable with that obtaining in this country, 

they are nevertheless, showing a great deal of curwuity 

It was to be expected, therefore, that Mr. Dorey’s paper 

it the S.A.E. Aeronautic Meeting in New York would 

irouse a good deal of interest, for it gave a comprehensive 
picture of the behaviour of the Kolls-Royce Dart under 
onditions of extended service 

As manager of the KollsRoyce power plant and flight 

R. N. Dorey, O.B.E., B.Sc.Eng., 

FR Ae.S., has been closely associated with the develop 

ment of the Dart and its installation in the Vickers 

A slightly abbreviated version of the first part 

of his paper follows; Part IT will appear next wee 

As a member of the Rolls-Royce team of engineers (said 

Mr. Dorey) | have responsibility for, among other pro 

jects, the development of the Dart tarboprop 

This paper is written around its past, present and future 

development The views | express are entirely my 

ind do not necessarily represent the official view or 
of Rolls-Royce, Ltd 

Phe Dart—<designed by Mr. L 
experience goes back to 1942-~1s 
compressor engine of 1,400 b.h.p, at 

(complete with oil, oil tank, oi! cooler, air intake, nose ce 

icing and starter) 993 lb. Its first serious application wil! 

he to the Vickers-Armstrong Viscount airliner. In accept 

g responsibility for the Viscount commitment we have, 
we believe, undertaken a task which has not previously 
lwen attempted in any other country, namely, to launch 
for airline use without any previous 


levelopment section, Mr 


Viscount 


engine 


own 


Howarth, whose turbine 
t two-stage centrifugal 
sea level, weighing 


im engine military 
background 

For an economics of the 
engine are necessary manufacturer 
to prepare figures showing the costs of operation, overhaul 
times and anticipated life. We have conumnitted ourselves 
to a warranted time of 1.500 hours for the major 
ind, depending on expenence prior to actual airline use, we 
ire thinking i> terms of s00-hour overhaul pe 

As we see the pucture to day the 
pated trouble list in order of mignit 


aircrait of any 


to enable 


type ce 
the airframe 


parts 


rods 
following is our antici 

(1) Flame tubes and nov 

(2) Nozzle guide-vanes 

(3) Turbine blades 

(4) Bearings and air sea! 

(5) Gearing 

(6) Air and ot] joints 

(7) Making two engines 
The Dart has 


aver 6.000 hou 
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THE LIFE of a TURBOPROP 


Instalied in the Vickers Vis- 
count, the Rolls-Royce Dart 
will be the first turboprop 
to go into airline service. 


development-running behind it. The total flying time is 
nearly 3,000 hours, including nearly 2,000 engine hours 
in the Viscount itself. Design was started in early 1945 
and the first engime ran in the summer of 1946. The first 
complete type test (model test) was run in 1948 at a rating 
of 1,000 b.h.p., followed in September of the same year 
by another test at 1,250 b.h.p 

Darts fitted to the Viscount have a full C. of A. and 
an overhaul life of 250 hours, this figure being decided 
with a view to obtaining experience. Four engines have 
just recently reached this figure. Others, at the 1,400 
b.h.p. rating, are at present under development. 

The author then dealt with his ‘‘ trouble list 
by item, as follows, illustrating his points with slides 

(1) Flame Tubes.—-The problem [as emphasized by 
slides showing flame tubes after lengthy periods of service} 
is one of cooling the skin. The general effect of a hot 
portion between the head and skirt is cracking and buck- 
hing. We have found that steady running conditions 
similar to those of the test bench does far less harm to the 
tubes than the fluctuating conditions of flight. 

The essence of long life is to keep the skin temperature 
clown, and in designing a tube to run at a lower metal 
temperature, several conflicting requirements have to be 
met. No increase in jet-pipe temperature must take place, 
no change to nozzle guide-vane temperature traverse— 
assuming this was correct beforehand—and no increase in 
pressure-drop. The skin-cooled tube appears to meet all 
conditions but extended mechanical tests have still 
to be done 


jtem 


these 


Cubes are at present manufactured in Nimonie 75 
material and this is still the best we know. Tests are 
also proceeding with ceramic coatings on the inside of the 
tube. I am very optimistic that the use of ceramic as a 
protective reflecting laver may open up the possibility later 
of using a less expensive maternal while still further im- 
proving the life. My own objective in this connection is 
to eliminate the flame tube entirely and coat the air casing 
itself with an insulating and/or reflecting material. With 
afterburning the gas temperature is some goo deg F (500 
dey C) in excess of that inside the engine and combustion is 
controlled without any flame tube. Temperature traverse 
and skin cooing 18. Of Course, a problem 

Flame-tube life is also affected by the type of fuel used 
and by burner design and spray cone angle. Our early 
attempts at endurar running on the Dart produced 
carbon deposit on the the effect of which is to 
deflect the spray on to the skin, with catastrophic results 
The origiual burner and the latest development after more 
than three times the running time are illustrated (Fig. 1) 
We are have eliminated the burner 


burners, 


now satisfied that we 


| 
+] by: 
| | 
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= 4 
| 
4 
| | 
4 | 
~ 
| 
a 
: 


FLIGHT, 4 May 1950 


and the changes introduced are shown in Fig. ¢. 

If leaded fuel is used greater care is necessary in keeping 

flame-tube material at as low a temperature as ae 

to prevent lead attack. The lower cut fuels of A.N.A.58 

variety also present further difficulties, due to aromatic 

content and carbon formation. We have encountered thes: 

problems on other engines and energetic action is under 

way to overcome them. We do not propose to release the 
Dart for any fuel other than kerosene 

(2) Nozsle Guide vanes and Operating tem 

perature of the nozzle guide-vaue is the limiting condition 

of the engine so far as power and’ specific consumption are 

oncerned The 

‘fiect of flame 

emperatures on 

specific consump 

tion is shown in 

the graph (Fig 

3) An increase 

of, say, go deg F 

{50 deg C) flame 

temperature a 

prize well worth 

striving for. Our 


Fig. |. Results of 
carbon- deposit 


2,034 deg F absolute (1,130 deg K) for 
take-off, and 1,890 deg F absolute (1,050 deg K) tor maxi 
mum cruise These figures were established both from 
running on the Dart engine and using our Derwent ex 
perience, Futhermore, we established our limiting: 
temperature by running a complete model test at 2,105 
deg F absolute (1,170 deg K max.) and 2,034 deg F absolute 
(1,130 deg K) for cruise. The nozzle guide-vanes were scrap 
ifter this test. At 2,034 deg F (1,130 deg K max.) we have 
vanes which have completed 900 hours’ running 

Further development has shown that making 
guide vanes hollow and keeping as nearly 
constant metal section reduces the incidence of cracking and 
bending due to temperature shock The next desirable 
step is to introduce air co ling, but this involves a rather 
complex problen Increase in specific consumption 
lecrease in power due to the use of compressor atr for 
cooling is indicated in the graph (Fig. 4) 

With the introduction of ngs 
cooling some increas 
assured at a price. If ar 


present limit is 


have 


nozzhe 
as possible to 


in life can be 


acceptable 
i 


compromise can be established, and 


this can only be done by operating 
experience, it may be possible to re 
duce the metal temperature and 
still further increase flame tempera 
ture This would thereby restore 
specific consumption and improve 
n.g.v. life at a slight cost in b.h.p 

The cooled n.g.v. ws a project w 
ire actively pursuing since its appli 


Fig. 3 (left). Effect of engine working 
ternperature on specific fuel consumption 
Fig. 4 (right). increase in specific con- 
sumption and decrease in power, caused 
by use of compressor air for cooling. 
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cation to the turbeprop re-acts in the manner described 
above, but on the pure jet it opens the possibility 
of increasing the rating as a war-time enaergency of 
de-rating the material specification should the supply of 
strategic materials become difficult The method of intro 
ducing cooling air through the hollow nozzle guide vanes 
ts iMustrated (Fig. 

If air cooling drops the vane temperature by 180 deg | 
S2 deg C), which is then restored by increasing jet-piyx 
temperature, the effect is shown on Fig. 3 

As regards materials for n.g.v., Vitallium has given the 
best results but supply in Britain is difficult, whik 
Hastalloy © is showing promise and is aloiost equal to 
Vitallium. A good third is H.R. Crown Max, but this 
suffers from cracking due to temperature shock. I believ« 
that concurrently with the introduction of cooling we shall 
be able to use a fabricated vane. This would! considerably 
ease production as well as being cheaper initially 
overhaul 

Experi ice to date shows that after Soo-quo hours’ rar 
ning about 5 per cent of the vanes have to be scrapped 
mainly due to leading-edge cracking all HLR 
Crown vanes and not hollow 

Nozzles are manufactured in Nimonic 
75 with external air cooling and we do not anticipate any 
major expense on overhaul . 

(3) Turbine Blades.—-Our present design of turbine blade 
has given excellent results as regards reliability, failures 
having been confined to accidental overheating and exter 
nal damage. You will notice we use the shrouded type of 
blade—I mention this because while in England we have 
been busy putting shrouds on, | believe that in the U.S.A 
you have been equally busy taking them off 

Vibration characteristics of the blade have been put out 
side the running range of the engine by shrouding: this in 

tself is a good reason for adopt 
them, but the inain reason is 

of performance 
The latest 
shown in Fig, 6 it will be 
noted the root has been extended 
The reason is to keep the Nimonic 
8o0A material for the hot part of 
the turbine and 


and 


these are 


now very reliable, 


design of blade is 


where 


reduce the disc 


Fig. 2. Sectional elevations of original type of burner (above) 
and redesigned type to overcome carbon-formation problems. 
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THE LIFE of a TURBOPROP 


Fig. S. Introduction of cooling air in hollow nozzie guide-vane. 


diameter to the point where normal (S62) steel can be used 
Experience has shown us that apart from Nimonic’s ex 
pensiveness the coptrol of consistent quality has been 
diffeult. Metallurgwally we can set a limit for S62 at 
932 deg F (500 deg C) but in actual practice we shall not 
exceed 405-840 deg F (430-450 deg ¢ This is achieved 
on the Dart partly by reducing dise diameter and partly 
by air cooling. The reason for the compro. 
mise is to economize as far.as possible in 
the use of compressor air for cooling 

Having taken this line the logical step is 
to use the cooling air to cool the blades. It 
may not be possible to bring air up inside 
the disc for strength and/or rigidity con 
siderations, but air can be introduced at the 
blade root (Fig. 7) 

If may be possible at a later date to em 
ploy fabricated turbine blades—our early 
researches in this direction indicate definite 
sdvantages as regards vibration character 
istics but a difficult manufacturing problem 
from a welding point of view. Such a de 
velopment is worth while if only to obtain 
uir cooling itself The alter 
native may be a sodium cooled blade if we 
can find a suitable material to run with it 

The applic ation of these déve lope nts to n.g.v 
und dises will net be achieved in our early Dart 
but they all lead in the direction of unproved reliability, im 
proved fuel ¢ y. reduction in overhaul and imitial cost 
together with a sm in weght. Our objec 
tk equal, it least at altitude, the over 
sumption of the piston engine with far 
at the 


xperice nce on 


engines 


all reduction tive is 
ill specific fuer 
better rehhaim 
ntage 


Satie pet power 


n the 


4) Bearings and Aw Seals —-1 
turboprop may easily be specific to the 
therefore some of my remarks 
at plic ation One ftundamental w 
need for accurate aligninent methods of 
manufacture the out-of-alignment figure may be 
o.or2in to oorgin. We have proved quit 
that these figures have to be held to 0 oo2in to o.oogin 
Radial dowelling and accurate machining give these 
tolerances without individual unit treatment—that is to 
say, interchangeability can be achieved. If tolerances in 

the mentioned are al bearing and 
(particularly) cage wear ensues and also the inherent vibra 
tion causes failures of engine parts—-combustion 
particular 

With good idequate oiling clearance 
(of the order of o.004in to o.0ogin), adequate ventilation 
and freedom from hot gases, and a conservative loading 
compared with catalogue figures, our bearing problems 
have disappeared 

We adopted the electronix 


ction as 


bearing problem 
engine type and 
a general 
learned is the 


may not have 
have 
Using normal 
around 


conclusively 


can 


excess of figures lowed 


ware in 


ihgnment slack 


ball tester 


machine for ball 


bearing sely we find this is effective in eliminating 
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bearings which have inherent faults not detected by normal 
inspection methods. 

As regards air seals throughout the engine we believe 
we know how to make these efficient and reliable. In 
general, we use a system similar to that shown in Fig. 8 
We aim to have the outer static member manufactured in 
low-conductivity material and the inner member in high- 
conductivity metal. The aim here is so to arrange the 
materials that in the event of a rub the outer member 
tends to expand away from the rotating part. 

Controlled thicknesses of the rotating ribs is essential, 
o.otoin thickness being of the correct order. The rotating 
part must be located radially on the shaft so that expansion 
can occur while concentricity is retained 

(5) Gearing.—-The design and development of a suitable 
high-speed reduction gear for the airscrew turbine unit 
was not as easy a job as making a reduction gear for 
an electric motor. The main problem was one of high- 
frequency vibration caused by the actual gear teeth on the 
(high-speed drive. The frequency was of the order of 
5.900 / The introduction of helical gearing has 
eliminated the excitation, although the frequency is still 
there These high-frequency periods cagsed irritating 
failures, not poly of the gears themselves but of 
lock washers, split pins, oil jets, bolts and studs. We 
have had to establish, for instance, the maximum free 
length of studs and bolts. To quote one exanfple, a Ain 
diam bolt must not have a free length exceeding 2in 


With adequate lubrication of the bearings, care and 


Fig. 6. Latest design of high-pressure biades 
with extended roots (left) and their nozzle 
guide-vanes. 


ittention to the lineability of the gear shafts, we do not 
anticipate any major problems with the reduction gear on 
the Dart engine 

The type of gearing we use involves the accurate timing 
of the three lavshafts This is achieved by an adjustment 
of the shafts themselves and in practice has been found 
to be a simple operation The gearing is of course, that 


Fig. 7. (right). Introduction of cool- 
ing air through blade roots. 


t 


Fig. 8 (above). Design of air seal. 
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MING 


Again, in the world of motoring, there is an 
approved Lodge Sparking Plug for every make of car. 


in motor racing, Lodge identifies the most 
successful Plug in 1947~—1948—1949. 


Lodge Plugs Ltd. Rugby, England 
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THE LIFE of a TURBOPROP ... 


part of the engine which determines the type of oil we 
use. At the present time the specification i D.E.D.2470 
but this lubricant has very definite limitations, particularly 
as regards cold-weather operation. We are unable to dilut: 
the lubricant under severe cold weather conditions, as is 
done on the piston engine, and we have, therefore, to 
select an oil which will flow down to the limiting require 
ments of 40 deg F ({—40 deg still 
lubricating qualities over the whole temperature range 
Various samples of oil with additives have been examined 
from time to time, but we have not yet found oil 
which, while giving high lubricating qualities at the maxi 
mum operating conditions of the engine retains these 
properties down to the low-temperature condition. There 
is a very definite need for a synthetic oi) retaining load 
carrying capacity over the complete temperature range. 
7) Making Two Engines Alike In general it is difhicult 
to ensure that a line of production engines going through 
a works will all come out of the door identical. The reper 
cussions of the variations in manufacture are likely to be 
hidden until the engine is in the operator's hands. 1 do 
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KING'S CUP ENTRIES 


A Total of 42 for the Classic 


| last week's issue (page 515) we gave details of 

the 42 entries for the King’s Cup Air Race, which will take 
place on Saturday, June 17th, over a course 100 kim in Jengtl 
centred upon Wolverhampton Airpart. 

King George V gave the first King’s Cup in 192:, and prior 
to that the annual event had been known as the Cireuit of 
Britain Race. The series has been hek!l over a variety of 
courses, and the distances have also varied considerally 

Winners, times and distances in past years included 

L. Barnard, D.H.4A, 123.5 m.p.h., 810 miles; 1923, Prank 
Courtney, Siskin, 149 m.p.h., 794 miles. Sir Alan Cobham 
won in 1924 and Barnard again won in 1425, his speed in the 
Siskin being 141 m.p.h. over a course of 1,626 miles. D.H 
Moths flown by Capt. Broad and W. L. Hope won the 1926 and 
1927 events at a little over go m.p.h., but in the following 
year Hope, again flying a Moth, managed to average 105.5 
m.p.h. In 1930 Miss Winifred Brown, flying an Avro Avian 
and averaging 102.7 m.p.h., won over a course of 750 miles 


sane of 


Entrant Pilot Aircraft Reg 


Race to be Held Next Month 


liere were 8&8 starters that 
won a handicapped event in a Fox Moth, averaging 
than 125 m.j Sir Geoffrey de Havilland flew a Le 
Moth to victory in 1933, his speed being 139.5 m.p.h 
H. M. Schofield, in a Monospar STro, won at 148 mph. is 
In 1935 atccrait types which are entered in this year's 
Race made their appearance among the witiners Tomray 
ove won in a Miles Falcon at 176 mph. tL. tl R.A 
Edwards was Miles Hawk Trainer, averag 
ing almost 158 m.p.h., and Cathcart-Jones was third in a 
similar machine In 1936, 1937 and 1948 the winner and thew 
vircraft were E. Gardner, Percival Vega Gull, 164) m.p.b 
over 1,536 miles ; 1937, the same pilot, this time flying a Mew 
Gull at 243.7 m.p.h. over 78 and 1938, Alex Henshaw 
Mew Gall, 236 m.p.b 
The Royal Aero Club has now compiled the official list of 
ntries which have cepted for this year’s Race, as given 
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What the Defending Fighter Must Face 
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INTERCEPTION 


Are Guided Missiles the Answer ? 


By McINTOSH 


Se experts hold that total destruction of all enemy 
bombers is the only possible defence in an atomic 
war. Whether this is true or not is beyond the scope 
of this small venture in crystal-gazing, as the published 
data is too scanty; but, as it is as well to err on the 
safe side, we will take it that every enemy bomber must 
be stopped. I have assumed that the bomb will be 
delivered by a bomber, for the following reasons. 

It has been calculated that to produce one atomic bomb 
requires the same effort as is involved in making an 
equivalent destructive load of 
normal high-explosive bombe 
namely, about 2,000 tons. Hence, 
even a country as powerful as 
America is not going to be able to 
satter them indiscriminately, If 
this is true, the stockpile at the 
start of a war would consist of 
hundreds, not thousands of bombs, 
and it would take at least a year to 
replace ther 

This is, of course, merely a rough 
even so it accurate 
enough to indicate the probable 
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writer gives his 
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use that would be made of the 

bom bes Each bomb would have to do the maximum 
amount of damage to the enemy, by destroying 
either towns or vital installations. The latter seems 
most likely, since during the last war it was con 


idered that the bomber effort would have been better used 
against things like oil, or transport, rather than in area 
bombing of towns. When it comes to actually dropping 
gain has to do guessing, as reports are $0 
varied, some saying the atom bomb must be accurately 
placed to be effective (at Nagasaki the destruction is sup 
posed to have been localized by small hills) and others 
the reverse If the first view is true, and the bomb mast 
be accurately aimed, it is not a job for rockets or robot 
navigated missiles, and the only sure means of delivery 
is a piloted aircraft 

Working on this assumption, the next thing is to decide 
on the type of bomber we would have to deal with if, 
in a few years’ time, this country was being attacked by 
wome power which had occupied the Europe 
Since the enemy would have a much longer perimeter to 
defend, he would not be able to provide a complete defence 
screen, so that by means of intruders, rather like the 
‘Kats'’ in the recent Foil exercises, we could force his 
bomber airfields far enough away to prevent the use of 
small supersonic bombers The bombers would then be 
rather after the style of the B-47 Stratojet, cruising some 
where about 50,000 feet at speeds just below the speed of 
sound, and being capable of short bursts at supersonic 
speeds. The bomber would not, one imagines, fly faster 
than sound all the time, as the fuel consumption would 
be prohibitive; but it is quite on the cards that after 
burning, or something of the kind, could be kept in reserve 
to boost the speed 

Having thus forecast the type of bomber likely to be 
seen in three or four years’ time 
means in terms of interception As the bomber will be 
flying at feet, the earliest radar 
warning will be given when it is roughly 150 miles away 
This distance increased if use is made of airborne 
radar rather on the jines of the special 
Constellation the developed—but as 
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issue of April 6th, W/C. E. Coton, 
AF RAeS., 
problems of defence with which technicians and 
tacticiens are faced as a result of the development 
of the high-speed, high-altitude jet bomber. He 
concluded that interception metheds as we have 
known them in the past are lergely a dead letter, 
and that a new approach must be made—perhaps by 
the use of the ground-to-cir guided missile, 

in the present contribution—which is not in any 
way a commentary on the previous article—another 
opinions on this controversial 
He, too, thinks that guided missiles may 
be the solution, and suggests some design features 


the interception point of view. If the bomber is spotted 
at 150 miles, then the warning period is only 15 nainutes, 
in which time it must be identified, its course plotted, 
action decided on by the defending controller and fighters 
scrambled and vectored; thén, finally, the fighter has to 
shoot the bomber down. All this sewms rather a lot to 
get through without a hitch in such a short time—rather 
too much if there are to be no maistakes, especially where 
one slip in the chain of action is likely to mean the end of 
a town the size of Coventry. 

Taking the individual items in 
this time-table and looking at them 
more closely, the narrow margins 
allowed if the operation is to be a 
success become even more evident. 
Control, I beheve, requires about 
five minutes between sighting and 
the scrambling of the fighters, if 
they are to have any idea of the 
enemy's intentions, With the high 
fuel-consumption of jet fighters, 
and even more so for possible 
future rocket intercepters, there is 
not much chance of this figure being 
cut down, as the defenders will not 
have sufficient endurance to allow them to stand off while 
the controller decides where they are to go. They can 
be alerted earlier, however, so that as soon as the order 
to scramble is given they will be off. At the moment 
we have fighters which can climb to 40,000 feet in eight 
minutes, so that in a year or two specialized intercepters - 
using rocket boosters should be able to get to 50,000 feet 
in five minutes from take-off. By this time the bomber 
is 50 miles from the coast, where it could be intercepted 
if the fighter had a climbing speed of 600 m.p.h. Not 
too fantastic a figure at the present rate of development! 
Adding those factors, we find that the fighter has 50 miles 
and five minutes for the kill, so now we will see what this 
entails 


discussed the new 


Maneeuvrability Limited 


In the past, one of the fighter’s main advantages over 
the bomber has been its greater manoeuvrability; the 
balance of fire-power and speed has swayed to and fro, 
but the fighter has always managed to keep ahead in 
manoeuvrability. Now, however, the bomber is winning 
a lead in maneuvrability by flying at high altitude, where 
the fighter is limited to normal accelerations of roughly 
the same order as its target. This limitation is due to 
the convergence of the stalling and compressibility limits 
af altitude increases. Though this situation is hkely to 
be eased slightly when supersonic fighters come into service, 
the increase may not be enough to give the fighter the 
margin it needs to guarantee a kill, for the attacking air- 
craft has to turn “‘'inside'’ the target to keep it in its 
sights, thus suffering a higher acceleration. To keep in 
its sights a high-speed bomber in a 2g turn, the fighter 
would have to apply up to 5g in a stern attack, and some 
thing like 8g in a head-on attack. The g restriction crops up 
again if the first attack fails and the fighter has to go round 
igain, as the fighter has to make a wide, sweeping turn which 
means that the next attack will have to be made twenty 
miles farther on, This would not matter much if the fighter 
was practically able to guarantee a kill at the first attempt ; 
but, even with improved gun-sights this is not very likely 
to be certain. If radar gun-laying was used the accuracy 
would probably be greater, but this increase in accuracy 
would only be effective if there was sufficient fire-power 
to saturate the target area, and could be used only from a 
dead-steady firing platform. It would be unfortunate for 
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the pilot who ran into some high-altitude turbulence just 
as he was making an attack; it might even be that 
dangerous turbulence would be met im any stern attack, 
as several American fighters have been broken up by turbu- 
lence behind large bombers. As though these high-altitude 
problems were not enough, nature has added another in the 
form of a very dark blue sky which makes it «lifficult to 
spot an aircraft even at a mile or two off. That means all 
fighters would have to carry radar to find the target, as 
they would need to “see” it at a minimum range of 
somewhere about six miles to give them time to get in 
position for a successful attack 

So far we have dealt only with mechanical problems 
Aircrew conditions produce fresh complications in the tors 
of pressure cabins, beating, escape facilities, etc., all of 
which seem to be only partly solved at the moment. There 
is one other point I have not seen mentioned. and that 
is a psychological one: to date there are no published 
reports on the effect of cannon shells on atom bombs 
but I do not think it would take much imagination to 
make a pilot think twice before he fired at a bomber 
This may turn out to be an important factor, as it would 
change a norma! attack into rather a suicidal sort of affai 
reminiscent of the Japanese Kamikaze attacks 


Problem for the Guns 


That may be rather a pessimistic summary of the 
problems facing the conventional intercepter fighter; but 
it is, perhaps, accurate enough to show that, even if there 
was 4 great improvement, Ioo per cent interception could 
not be guaranteed. At the moment the only other alter 
native is A.A. fire, and here the 100 per cent figure is 
even less likely to be obtained. Right from the start it 
involves the disadvantage that most of the bombers shot 
down will fall on land—our own. This applies to other 
methods as well, but not in quite such a pronounced degree 
Apart from this, the accuracy is not great enough, even 
though radar gunlaying and proximity fuses of much 
greater accuracy than the present types would be used 
Operating against the flying bombs, on two weeks towards 
the end of the attack, the guns were able to destroy 74 per 
cent of the targets. This is quite a good figure, but now 
we have to compare a fairly slow-speed robot (flying at a 
constant height and fairly low down) with a high-speed 
jet bomber taking avoiding action at 50,000 feet. Against 
the flying bomb another point in favour of the guns was 
the fact that all the targets were coming in over a narrow 
front in roughly the same direction. On the other hand, 
jet bombers would be coming in all over the place, giving 
no chance for the guns to concentrate Thus it seems 
that norma! A.A. will have nothing like the accuracy we 
are looking for, apart from its waste of manpower 

Having written-off normal fighters and A.A. as not being 
certain enough, the only alternative is the guided missile. 
Fortunately, this looks like filling the bill more completely. 
It is really the logical development of the fighter, with a 
little A.A. thrown in for good measure if it is ground 
launched. In the modern high-speed fighter the pilot is 
little more than the means of interpreting the readings 
on all his instruments and of then pressing the right button ; 
30, if we replace him by an electronic computor we finish 
up with a guided missile. This is a much more efficient 
way of doing things, 1s al! the responses can be calculated 
and set permanently, whereas the pilot's judgment and 
reflexes depend quite a lot on what he had for breakfast, 
or on how good the party was the night before. A whole 
host of troubles disappear with the remova! of the pilot; 
to nention only a few, there is no pressure cabin, no wind 
screen, no meed for landing facilities-in fact, none of the 
odd gadgets needed to keep a human being comfortable in 
body and mind. This leads to quite a saving m weight and 
drag, but perhaps the greatest saving comes in the expend 
ability of the whole thing: there is no need for landing 
gear, and everything needs only to last one trip. A life 
of only one operational flight may seem wasteful, but one 
has to remember that the present highly expensive fighters 
are designed for a life of only 200 hours, and that the still 
costlier bomber is usually intended for no more than 50 
operations 
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Taking guided missiles in general, the most expensive 
item would be radio, with airframe and power plant far 
behind as far as cost and labour were concerned. As the 
radio equipment will be identical for several hundreds of 
thousands of units. it should be possible to make it by 
mass-production methods as already used in commercial 
radio-set production. The power plant would almost cer 
tainly be a simple type of liquid fuel rocket rather like 
those the Germans were working on towards the end of 
the war 

Apart from the acrodynamic design, the airframe should 
present no trouble, as sizes would be smali and simple types 
of monocoque construction could be used, posably using 
moulded piastics with metal reinforcement moulded in. 
Mass-produced missiles like this would work out at only 
a fraction of the cost of a fighter—-may, 44,000 each, not 
that actual cost matters much in a war, but it is a measure 
of productive effort, and that does matter. In the recent 
conflict, when the fighter was on top one fighter was lost 
for approximately every five bombers shot down, so we 
could say that it took a fifth of a fighter to destroy one 
The figure of 500,000 dollars has been quoted 
1s the price of an F-86, so that even allowing for a 50 per 
cent error in this figure we could have 30 missiles for on: 
F-86, with each missile having a better chance of success 
than would the fighter Production engineers may not 
agree with all these statements, but they are probably 
near enough to the truth for the purposes of this survey 

So much for ‘ produceability now for the actual mis 
siles themselves, and the way in which they would have 
to be used. Very high speed-—-Mach 2 at least—seems to 
be indicated, both to give the bomber less chance of taking 
evasive action and to enable the missile to maneruvre 
on to the target. It would be fitted with a homing device 
effective in, say, a jo deg cone at a ouple of miles, so 
that extreme accuracy would not be needed in the initw 
aiming This would mean that turns would have to be 
made at up to 6 or 7 g to keep on the target, but here the 
missile’s high speed would enable it to get sufficient hft 
from its stub wings in spite of the low C/L max. at the 
high Mach number 


bom ber 


Thrust and Parry 


The bomber may try to dodge by flying in a continuous 
zig-zag as it neared the coast, so the missile may have to 
have some sort of analyser fitted to work out the target's 
course and lay off to allow for it. This would probably be 
possible, as the bomber would be on an autopilot flying 
along a fixed sine wave, as 4 human pilot could not cork 
acrew and still fly an accurate course. If a homing device 
were fitted to the missile the bomber would probably try 
radar jamming, but this snag would crop up with a fighter’s 
set, «© we would be no worse off in both cases better 
radar would be needed To allow for the small area ol 
actual target a proximity fuze would probably have to be 
incorporated in the homing device, so a direct hit would 
not be essential. Using this idea, the warhead woubld hav: 
to be of the fragmentation type, as blast would not have 
the same effect on the thick skins of a supersonic bombe: 
as it would on present-day types. It may be argued that 
contro] surfaces would be vulnerable, but we have to cater 
for the use of spoiler types of control surfaces, where th+ 
construction would be much stronger due to the higher 
loads imposed ov that type of surface 

The missiles would be launched either from the ground 
using a powder booster-rocket, or from an aircraft cruimny 
high up about 50 miles off the coast The air launching 
would be merely an atternpt to dispose of as many raider 
as possible before the coast was reached, the ground 
launched missiles being the main defence The missiles 
would be sent off in groups of two or three, and at intervals 
sufficient to prevent one homing on the other, thus giving 
a better chance of a hit Air launching might involve 
exchange’ of missiles, with the bomber sending out smaller 
defending missiles; but, since the defending aircraft would 
specialize in the duty it should come off best 

If these arguments are accepted, it seems fairly obvious 
that the best defence against atomic bombers is the guided 
missile—apart, of course, from political method 
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Bristol 175 Named 


"THE typename Britannia has been 
wlected for the Bristol 17¢ airliner 
designed for medium-range servee on 
B.O.A.C.’s Empire routes, Carrying NOW FLYING: First view of the Handley Page (Reading), Ltd., H.P.R.2 basic trainer, 
0-62 passengers, and powered by four with Armstrong Siddeley Cheetah 17, which has made its first flight at Woodley. 
Iiristol Proteus turboprops (Centaurus Quick take-off ard low stalling speed are reported. The H.?.R.2 is of all-metal 
piston engines, intended to power the construction and is designed for “split production,’’ which allows maximum man- 
first versions, will not now be used), the power to be concentrated simultaneously on many assembly jigs. The entire duat- 
qratsing speed is control cockpit can be inspected, and its contents maintained, through floor panels. 
9 of piles 
One Fall Swoop On the Importance of Unity { three D.H. 1088 built originally to in 
' i I ‘ vestigate the characteristics of swept 
A! Villacoublay Airheld, Paris, last : [' all the Atlantic Treaty powers mack wings at high speed, and was the 
Sunday, Sgt.-Maj. Leo Valentina, of tand put on their traditional mili vole remaining example. It was built 
the French Aw Force, demonstrated con tary sovereignty and try each to build round a modified Vampire fuselage and 
trolled descent from 13,000 to 1,8ooft up what are euphemistically called flew at lower speeds than the two later 
with the ard of fabric “ wings He used balanced forces of their own-—a lot of — prototypes, one of which was the first 
a parachute for t final descent and little national replicas of what should British aircraft to exceed Mach 1 
landing. Similar exhibitions were given be the overall ites establishment of 
before the war by Clem Sohn, an Ameri the Atlantic Treaty—we shall never get White Waltham at Whitsun 
can, who was killed in 19937 when his oy where ~The Chief of the Air Staff i R ee 
two parachutes malfunctioned Air Chief Marshal Sir John Slessor, in HE three Services are giving their 
his reply to the toast “‘The Armed rst ~ 
Weighty reight Forces of the Crown,’ at the Royal ey at ite Wal 
e age Academy Banquet on April 27th tham airfield on Whit Monday, May 
| ELIEVED to be the heaviest piece of 1 , 29th. Organizers are the Soldiers’, Sail 


engineering equipment ever carried ors’ and Airmens’ Families Association 
by an aircraft at one loading, a mud Kemaining D.H.108 Lost and the programme (in three sections) be 


pump weighing 11,0c00lh was recently 


: gins at 2 p.m. In the first part, several 
transported from Shell Mera to Villano Sv ADRON LEADER G. E. C civil aireraft will be demonstrated, in 
in Ecuador © a Bristol Freighter oper ~ GENDERS, AFC., D.F.M., a test cluding the Prince feederliner and the 
ated by the Shell Company of Ecuador pilot of the R.A.E Farnborough, Eon sailplane. The second section will 
It was flown over dense jungle to th lost his life last Monday whena D.H. 108 comprise ground events, including a 
new olf well, inaccessible ty esearch aircraft crashed near Basing motor cycle display by the Royal Signals 


site ol a 
rt ob Hant The arreraft was the first ind a demonstration by RAF police 


any Other means transl 


Fight protographs 


COVERING OLD GROUND: The story of Claude Grahame-White's 
gallant failure in 1910, when he attempted the London-Manchester flight for 
the £10,000 Daily Moi! prize, was told in Flight of April 20th. He was 
beaten by the Frenchman, Louls Pauihan, whose Farman took 12 hr. 10 min. 
over the trip, On the 40th anniversary of the flight, last Thursday, 
M. Paulhan, who kindly inscribed the 1910 Flight photograph juced on 
the right, covered the same ground in a Gloster Meteor 7 in 24 min. Test 
pilot Jim Cooksey, seen on the left initiating the French pioneer into the 
mysteries of mask and helmet, was the pilot. 
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ANSOME MARLES BEARING 


K 


RK & M_ bearings for use in all forms of transport and in every class of machinery 


SHEET METAL WORKING 


Eye services of the Airscrew sheet-metal working 
shops are at the service of the industry 
Airscrew's aircraft background and experience of 
working to fine limits can be invaluable to any 
organisation which cannot cope with this most 
important part of production, From engine cowlings 
to ducting, you can rely on Airscrew, 


The AIRSCREW COMPANY & JICWOOD Lid. has 
an unsurpassed record of service to aviation. Among 
its products are 


WEYBRIDGE BLADES 
AIRSCREW PROPELLERS 
ENGINE TEST FANS 
WIND TUNNEL BLADES AND FANS 
WIND TUNNELS 
SMOKE TUNNELS 


RECIRCULATING FANS FOR 
PRESSURISED CABINS 


AXIAL FLOW & CENTRIFUGAL FANS 
SHEET METAL WORK FOR 
THE AIRCRAFT INDUSTRY 


Among other products are the Jicwood Insulated 
Container (for the safe transit of perishable goods 
through varying conditions), Jicwood Insulated and 
Stressed-Skin Materials for Aircraft, and Bus Roofs 
(for airport coaches and buses). 


THE AIRSCREW COMPANY 
& JICWOOD LTD. 


Weybridge «+ Surrey 


‘Phone : Weybridge 1600 ‘Grams : Airscrew, Weybridge 
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LOCATING 
A Line in Labrador 


is easier with 
WILLIAMSONS 
AIR SURVEY 
EQUIPMENT 


ly you meet an Eskimo on an iceberg, don’t 
disturb him. He was there first. If he persists 
in disturbing you, though, with his earthbound 
methods of locating a line, give hirn the latest 
tools for the job. Give him Williamsons 
Photogrammetric Equipment. 


WILLIAMSON 
Manufacturing Company Limited 


Photographic Engineers 
LONDON 
In Canada: Williamson Company of Canada Ltd., Toronto, Canada 
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HERE AND THERE... 


dogs. Finally, there will be a flying 
lisplay including aerobatics by Meteors 
femonstrations by Sea Funes, parachute 
jumping, and a visit by U.S.A.P. B-29 
cud B-50 bombers. A static exhibition 
will show some of the werk of the 
R.A.E., Farnoorough. Special train and 
us services, some at reduced rates, have 
been arranged 


Sympathetic Audience 


N EMBERS of the staff of Blackbure 
and General Aircraft, Ltd., pro 
vided a marine-consciows audience for 
Mr. H. Knowler, director and chief de 
igner of Saunders-Roe, when he lec 
ared recently betore the Brough branch 
4 the Royal Aeronautical Society 
lesign problems of flying boats 
Knowler expounded the case for flying 
oats versus landplanes, and cited figures 
to prove that size was an advantage and 
it a limitation in this class of aircraft 


Air League Cup Race 


SOR this year's Air League Race, t 
be held at Sherburn-in-Elmet, no 
Leeds, on Saturday, July 22nd 
5.B.A.C. Challenge Cup Kace wil 
take place on this occasion) an alte 
vas been made to Regulation No. 2 
now reads The Race 
pen to any type of piston-eng ned ain 
raft of any nationality, entered by any 
ndividual, organization, firm or com 
pany, provided that the maximum spet 
it sea level exceeds 150 m.p.h.”’ 


Another Airship? 
enough support is jorticoning 


airship club may be formed in Sussex 
with headquarters at Shoreham Airport 
by Mr. E. H. Wood, who was an air 
ship pilot in the First World War. Mr 
Wood hopes that the airship may lx 
built and housed at Shoreham, and be 
liewes that it would eventually be po» 
ib’: to offer joy rides to visitors 

An airship club, under the chairmar 
ship of Lord Ventry, has already bee: 
formed at Bournemouth and is building 
the first dirigible seen in Britain for 2¢ 
ears. It will be completed before the 
end of the year; speed will be approx: 
mately 50 m.p.h,, range 500 miles ane 
capacity 45,000 cu ft 


NATIONALIST : A North American Mustang of the Chinese Nationalist Air Force 
starts up for a low-flying attack on Communist-held Shanghai, 70 miles distant from its 
base on Chusan Island. The Mustang —one of the finest fighting aircraft of World War It 
—continues in the service of many nations, including Ran Australia, and Sweden 


NEWS IN BRIEF 


Lip announce the a number of senior posts with 
ppointment of Mr. B. D. Russel as B.O.A.C. acd during the war had 
t sales manager and of Mr. Erik esponsible share in the 
a sales representative Mr Atlantic services, both 
R.A.F. officer and in civil 5 
The date of the filth annual rally of 
the St Albans Model Aero Club is 
Sumlay, July 23rd, and mot May 17th as 
nadvertently quoted last week The 
venue is the Handley Page airfield at 
Kaclett 
. . 
>pecial-pur pose odustrial adhesives 
rincipally compounds, based on 
ind latex ire the subject of a ne 
tiihesiwes and Com 
Dunlop Special Products, Ltd 
Fort Dunlop. Birmingham, 24, 
hom executives may obtain copies 
Mr. B.D. Russel Mr. Erik Nelson Dr. Rox 
ientist. Min 
<ussel vhile in the R.C_A.I erves to give the 1950 
vith the famous No. 5 squadron and wa astitute ot Metals at the 
warded the D.S.O, and and Bar tion, Albemarle Street, London 
Wir, Nelson joins Canadair from BO. A ¢ 6 pm Wednesday, May roth His 
mw for the “Industrial Gas Tur 


Atlantic Region previously t ‘ ) dmission is without ticket 


vhere he was « ations direct 


veleome 
. 

’ ew president of the Aluminiu 
Development Association is Mr. Edwa 
Playe managing chrector of Birm 
Industries, Ltd., joint managing direct: 

i Birmingham Aluminium Casting 
1604) Ce Ltd chairman and joint 
nanaging director of Birmetals, Ltd 
thanaging di r of Sterling Metals 
Perry Barr Meta 
\ustyn Reynolds, of 
has been electe 

and Mr. G 

hairma ‘ 
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THERE'S A LONG, LONG TAIL— 

Elongated as it is by the addition of an 
afterburner, the uppermost General 
Electric J-47 turbojet is not wholly in 
the picture ; cut off by the camera is 
the adjustable tailpipe-nozzle, a weil- 
nigh indispensible adjunct to the after- 
burner. A standard unit, with normal 
tail cone, is presented for comparison. 
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THE R.A.F. DISPLAY 


Preliminary Details of Programme Announced : Promise of a Sustained Spectacle 


TT Royal Air Force Display, to be held at Farnborough 
Hants, on Jaly 7th and Sth, will be the first full-scale 
demonstration by the Service since the 1957 event at Hendon 
As already announced, Their Majesties the King and Queen 
will attend during the afternoon of Friday, July 7th 

Compared with pre-war events the programme is wider in 
scope, and includes items which promise to be most spec 
taiular The Display will start at 10. 40 a.m., will hast until 
§.jo p.m., and consist of 27 events The ten morniag events 
will include six devoted to ground activities, but all seventeen 
in the afternoon will be flying items. These latter will inclade 
individual and formation aerobatics by Meteors and Vampires 
fly-pasts by large formations, and by representative aircraft 
drawn from 45 Regular and Auxiliary squadrons; “‘crazy’ 
and precision formation flying by instructors; a helicopter 
circus; and demonstrations by a Venom and a Canberra (both 
are in production for the R.AF.), and by two research air 
craft 

There will be flights by aircraft dating from the 1914-18 war 
and by a modern high-performance sailplane One of the 
highlights will be a reconstruction of the attack on Amiens 
prison in February, 1944, when by breaching the prison walls 
in a low-level attack, a formation of Mosquitoes liberated 
French patriots under sentence of death Among events 
illustrating R.A.F. operational techniques will be an assault 
on @ strong-point by armoured cars of the R.A.F. Regiment 
and by Vampire Sghter bombers. The defence of an airfield 
against an attack by Mosquitoes is also scheduled for demon- 
stration 


BOOST FOR STRATOCRLUISER 


{ a recent airport operators’ meeting in Cleveland, Ohio, 

Mr. Donald Hue k, a Boeing engineer, mentioned plans for 
increasing the take-off and cruising performance of the Strato 
cruiser by adding two turbojets (presumably in the underwing 
‘pod '’ installations) outboard of the four Wasp Major power 
units, The aircraft's cruising speed, said Mr. Buck, would then 
be increased to 360 m.p.h Its take-off weight would be 
1§3,000-165,000 Ib, Despite the obvious advantages of such 
modification quick calculations indicate that the Stratoc ruiser’s 
wing loading—already high at 80.5 }b/sq in—would be raised 
by as much as 15 Ib/sq ft 


EXPORTS AND IMPORTS 


HE disappointingly high ratio of 

exports, which has risen in the last three years from 
approximately 12 per cent to over 50 per cent, still shows 
no sign of falling In analysing the March figures, the 
S.B.A.C points out that the higher rate at which direct-sale 
exports appear to be running this year are likely to be some 
what offset in the ultimate 1950 totals by the falling-off in 
which were at their peak last year 
m ports 


aircraft imports to 


inter-government transfers 
Exports for last March totalled £3.429,935, while 
totalled £2,188,388. These figures are made up as foll 

Exports i 

complete aircrsf 1,744,008 

176 «engines 

2,020 rubber tyre 7.938 

Accessories 1,048,456 

£ 3.420.085 


1,374,074 
Accessories 
£2,788 
In addition, six aircraft wer y, for repair 
reexport 


Quarterly Export Totals 

Quarter 1947 1945 1049 19450 

3.745,0 

6, 968.138 

5.700.415 

6.608925 


é 
9. 377,091 8,999, 306 
6.459. $96 
19,223,492 
5.154.908 


£24.799.425 £25.055,7 4 $4,215,177 
Annual Import Totals 
1947 1948 1949 1950 
£3,073.655 995.031 £17,365, £ 4,576,233 
(ret quarter 


Aerobatics will be performed by pilots selected by competi- 
tion from the various squadrons and flying units. The finals 
of this-contest are due to take place at North Weald on May 
6th and 7th 

The Royal Auxiliar’ Air Force will be prominently repre 
sented. On the Frida) the final of the Cooper Trophy high- 
speed handicap race--an annual event for the twenty 
R.Aux.A.F. fighter squadrons—-will be flown and on the fol- 
lowing day this event will be replaced by air drill, executed 
by two Auxiliary squadrons. The R.Aux.A.F. will also par- 
ticipate in the Amiens prison event and the fighter section of 
the fly-past. VR. pilots will further demonstrate the aero- 
batic capabilities of their new de Havilland Chipmunks, and 
4.T.C. cadets will give a gliding display. 

Ground events include a demonstration by R.A.F. police 
dogs, P.T. by the Women's Royal Air Force, mortar-firing 
by the R.A.F. Regiment am! a mass physical training display 
by recruits. Nine R.A.F. bands, the Central Band of the 
W.R.A.F and the massed bands of the A.T.C. will also take 
part in the morning programme. Between 9 a.m. and 7 p.m 
there will be an R.A.F. static exhibition on the airfield. 

Admission charges to the spectator enclosures will be 3s and 
10%; individual seats in boxes will be available at 129 6d, 158 
and {1, Boxes to seat six will cost from £3 15s to 46. The 
admission charge for cars will be ros, motor cycles 2s 6d, and 
bicycles 6d. The parking charge for coaches will be /r. 
Tickets will be available from y 15th from Alfred Hays, 
Ltd., 26, Old Bond Street, London, W.1, and from the usual 
agencies 


ANGLO.DUTCH EXERCISES 
DUTCH naval squadron returning from the West Indies 
will join with British sea and air forces in a combined 
exercise in the English Channel early this month The 
squadron, consisting of the aircraft carrier Karel Doorman, 
the cruiser Heemskerck and the frigate Johan Naurits van 
Nassau, will be under the command of Rear-Admiral J. L 
Willinge 
On May and, aircraft of R.A.F. Coastal Command set 
out to shadow and engage the squadron. An attack will be 
made by motor torpedo boats based on H.M.S. Hornet, Gos 
port, and by British naval aircraft operating {rom the South 
of England. The aircraft of the Karel Doorman will endeavour 
to intercept and divert all attacks The Netherlands Com 
mander-in-Chief (Vice-Admiral Jonkheer E. J. Van Holthe) 
tlew to the Azores on April 27th to join the Aarel Doorman 
for the exercise 
British naval forces will 
Plymosth, Adm 


be under the direction of the C.-in<), 
ral Sir Rhoderick McGrigor, K.C.B., D.S.O. 


FORTHCOMING EVENTS 
RAeS Third Lowis Bleriot Lecture, by Sir Frederick 
Hendley Page, C.B.E.. F.i.AeS., Hon. F.RAeS. fin Paris) 
Veteran Car and Aircraft Display. Old Warden Airfield, 
Biggleswade, Beds. 
Ae.S. Garden Party, White Waltham. 
Aero Golfing Society : Flight Cup Meeting, St. George's Hill. 
Bomber Command Night, Royal Albert Hall 
Air Tour of Sicily. 
Northamptonshire Aero Club : At Home.” 
Aeroplane Club International Ratly, Sher burn-in- 

met 

RAeS Wilbur Wright Memorial Lecture by Sir 
Richard Fairey, M.B.E 
Champagny Rally, Epernay-Plivoc. 
Bembridge and Sandown Aero Club : Rally 
Ailes d'Azur Rally, Cannes. 
West London Aero Club: $.5.A.F.A. Display, White Waicham. 
Tyrol Rally, Innsbruck. 
Derby Aero Club : “ At Home “ and Display. 
Wines of Anjou Rally, Angers. 
Ulera Light Aircraft Association; Rally, Fairwood Common. 
FAL: General Conference, Stockholm. 
Aero Club of Normandy : Aerobatic Competition 
Ragosine Trophy Navigation Competition, Rearsby. 
Blackpool and Fyide Aero Club : * At Home.”’ 
Dartington Flying Display 
Yorkshire Aeroplane Club: International Rally, Sherburna- 
in-Etmet, Leeds. 
Brussels Internationa! Aeronautical Exhibition 
Féte Adrienne d'Oriy, Paris. 
Benelux Air Tour 
inscitute of Navigation ; “ A Survey Flight te South Africa,” 
by L. Cowan; Light-sireraft Navigation" by Michael 
Townsend 
Aero Club de Roussillon ; Perpignan Rall 
Rally. 
Wolverhampton Aero Club : King’s Cup Race 
Wolverhampton Aero Club : Goodyear Trophy Race 
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TAKE-OFF 
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Precise orders! And, thanks to the Avro Athena, 
the equally precise training schedule for the course will be 
completed on time. For this modern, high-performance 
advanced trainer is designed for maximum utilisation. Routine 
servicing can be accomplished in next to no time and the 
robust construction of the Athena, allied to first class work- 
manship, means higher serviceability and so—MORE 


ATHEN 


ROLLS-ROYCE MERLIN 35 
A. ¥. Roe & Co. Limited, Manchester. Member of the Hawker Siddeley Grow 
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Selected for the front-line defence 


of twelve countries 


E HAVILLAND VAMPIRE, 


ipa PLIGHT. 4 May 1950 

; 

‘ 

| 

4 

i 
i 

| 

\ 

D 

— | 

| 


FLIGHT, @ May 1950 


HERE are several 
accepted methods of 
crossing from the 
English to the French 
coast—by ordiaury air 
liner, rail-ferry, mail 
steamer or even by swim- 
ming—but quite the most 
pleasurable and certainly 
the speediest way is to 
make the 20-minute flight from Lympne to Le Touquet, 
on which one may travel complete with car, family and as 
much luggage as one is likely to need on a Continental 
tour. The car ferry operated by Silver City Airways, Ltd., 
has now been running for two years, and on Apnl 1st the 
company officially started a further two-year operating 
period under an associate agreement with B.E.A. 
Although essentially a seasonal affair, the service was 
in great demand until late last year, and the company 
hopes that this summer at least six aircraft will be engaged 
on as many as 24 flights daily. After a thorough overhaul 
during the winter, three Bristol Freighters emerged, as new, 
from the manufacturer's base at Filton on March 2gth, 
and were duly flown to Silver City’s base at Blackbushe 


ye Unloading the 1904 Darracq at Le Touquet. 
Ellison and Mr. C. §. Cowles (Bristol assistant chief test pilot and sales ager) with 
A. Cdre. G. Powell and Capt. C. I. Hopkins (Silver City managing director and chief car-ferry pilot) 


CARS GO AS CARGO 


—and Their Owners Go Too : The Silver City Air Ferry 


Left) A Freighter is collected at Filton : Mr. 


before commencing operations on the Lympne-Le Touquet 
run three days later 

Widely varied types of car have been ferried during the 
past two seasons, but none so odd as the 1904-vintage 
Darracq that was shipped alongside a 1950 Austin A7o on 
April 14th, while a 1950 Alvis, en route to the Amsterdam 
Motor Show, was carried by another Freyhter that flew 
alongside. On this particular trip, made by way of a 
demonstration, Flight was able to sample the facilities 

Quite obviously, and in spite of the fact that the motor 
ing organizations have done much to simplify the carriage 
of cars by sea, the air method presents a particularly 
trouble-free means of taking a vehicle across the Channel 
loading and unloading are quickly accomplished, so that 
the long waits often suffered at ports are avoided. Pas 
sengers in the Freighters travel in an 11-seat cabin aft 

Fares are on an inclusive basis, {27 (single journey) being 
charged for a car of up to 14ft overall length, with four 
passengers and luggage, while for vehicles of greater length 
4/32 is charged. Bookings can be made with Silver City 
Airways at 11 Great Cumberland Place, London, W.1 
(Paddington 7040), or through travel agencies. The spon 
sors of the Autocheque system, incidentally, offer their 
facilities in connection with the service 


There and back : The vans in which the Silver City personnel drove down to Filton were flown back to Blackbushe in the Freighters. 
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FLIGHT 


Details of the proposed construction of the main building may be seen in this close-up of the designer's model. 


Pleasing and Practical : 


Separation of Passenger and Freight Traffic 


Wirevesting he be a Stratocruiser passenger giving a 
questing glance as his aircraft gathers speed for 
the take-off, or the onlooker in the public enclosure 
gazing wonderingly at the busy scene, there can surely 
be few among the visitors to London Airport who do not 
indulge in conjecture as to the shape and form of the 
future terminal building in the airport's central area 
Some may even have contemplated the magnitude of 
the task of planning and designing such a building, com 


a Design Study for London Airport’s Terminal Area : 


: Use of Underground * Railway” System 


plicated as it is by the mynad requirements of passenger 
handling, aircraft servicing and traffic control and 
governed, above all, by the ‘‘ god of speed.’ For speed, 
or rather the reduction of delay in such operations as 
aircraft turn-round, freight and baggage-loading and 
Customs and Immigration control clearance, is undoubtedly 
the largest single factor in determining layout. 

So far as London Airport is concerned, the M.C.A. has 
not, as yet, announced any definite plan for the existing 


FRONT (NORTH) ELEVATION 


SOUTH ELEVATION 
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WEST ELEVATION 


Central Area which is to contain the terminal itself. A 
great deal of research has been carried out, however, in 
an attempt to enumerate the many requirements for such 
| a building ; a summary of these investigations was given in 
Flight of January 12th. 

The impressive designs depicted on this page are rather 
more than an artist's conception of what the terminal build- 
ings may eventually look like. The work of a Polish student 
of architecture, Mr. W. O. Biernacki, they represent a two- 
year study of the traffic and allied problems envisaged 
for London Airport when the plan for concentrating all 
the regular London services is realized in 1954-55. 

Using as a basis for his study an assumed yd for 
handling up to 1oo aircraft movements per hour, the 
designer has evolved what appears to be both a rational 
and an attractive solution to the architectural problem while 
at the same time providing an efficient arrangement for 
the speedy handling of aircraft, passengers and freight. 
Complete separation of the two kinds of payload is en- 
visaged All passenger-handling and loading would be 
carried out on an upper level by means of telescopic load- 
ing-bridges, while the whole of the ground floor is left 
free for vehicular traffic and freight-handling. 

A circulating system of electrically driven trolleys would 
carry freight and baggage to the outer concourses, while 
passengers emplaning from these positions would reach 
them by a similar method of transport Passengers on 
internal services would embark from the two wings ad- 
jacent to the main building, as entry to these positions 
does not entail passing through the Customs hall. 

The thesis from which this material is abstracted com- 
prises many detailed scale drawings of this distinctive 
layout ; among them there may well be some pertinent and 
valuable pointers for those who are at present planning 
London's air terminus. E.A.G.R 


The layout of the central area is seen in the near-plan view (right, above) ; a maximum of 83 loading positions can be provided, Access 
to the imposing main entrance (visible in the panorama w) is gained by a tunnel, which is, in fact, now under construction. 
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LIGHTWEIGHT TRIO 


Three Approaches to Varied Requirements of the American Private 
Owner : Small and Sporting : Safe and Slow-flying : Strong and Simple 


MOONEY M.-18L 


& 


IVELY performance and economy of operation charac- 

~“ terize this neat single-seater—designed mainly for the 
sporting pilot Its engine is a 65 h.p. Lycoming four- 
cylinder air-cooled unit, driving a fixed-pitch wooden air 
screw, and giving a maximum speed of 138 m.p.h. 
Cruising at 115 m.p.h., the M-18L’s fuel consumption is 3.5 
gal/hr, and its range is 390 miles. The Mooney “‘ Simpli 
fly’ flap operation, incorporated in the otherwise conven 
tional control system, automatically sets correct tail-tim 
for take-off, climb, approach and landing. With flaps 
down, the M-18L lands at 40 m.p.h. 

Construction is mixed. The wings, of 26ft r1oin span, 
are all-wood and fabric-covered, with plywood leading 
edge The forward section of the 17ft 7in fuselage is of 
steel tube, metal-covered; fabric covering is employed for 
the monocoque plywood rear section. Retraction of the 
steerable nosewheel undercarriage is effected by manual 
cockpit control 


LANIER PARAPLANE 


UNLIKE the accompanying Mooney M-18 and Emigh 

Trojan, which are on the American market at approxi 
mate prnees of, respectively, {800 gad 41,200, the Paraplane 
is at present experimental; no definite production date is 
foreseen. Members of the Lanier family have been build 
ing prototypes on the Paraplane principle since 1928, 
with a vacuum-chamber wing for high lift at low speeds 

In their latest model, which is powered by a go hp 
Continental engine, are six sets of vanes, in both upper and 
lower wing surfaces, which are opened for take-off and 
landing. Air is thereby directed from beneath the wing 
into a venturi passage inside it, and passes over the top 
surface to maintain abnormally high lft at low speeds. For 
cruising the vanes are retracted, and flow over a normal! 
aerofoil keeps the Paraplane airborne. The speed range is 
from 120 m.p.h. to 3o mph.; although, it is claimed, 
no one has been able to stall this unorthodox lightweight 
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EMIGH TROJAN A2 


Wik an eye on economy and strength, the Trojan’s 
designer has employed simple, although partly uncon- 
ventional, all-metal construction, Not only the wings but 
also the tail components are interchangeable. Otherwise, 
the general formula of the Trojan follows straightforward 
practice. The aircraft has side-by-side seating for two and 
room for a child in the luggage compartment. The nose 
wheel undercarriage is fixed. Handling characteristics are 
reported to be unaffected by the external wing ribs 

The go h.p. Continental engine drives a fixed-pitch metal 
airscrew. Top speed of the Trojan is quoted as 126 m.p.h.; 
cruising and landing speeds are, respectively, 115 m.p.h 
and 48 m.p.h. Twenty-eight gallons of fuel are carried in 
centre-section tanks, giving a range of 600 miles. With its 
generous one-piece windscreen and large semi-circular 
canopy, the Trojan cockpit offers excellent visibility 


FOR THE AERONA 


“ Awplane Performance, Stability, and Control,’ by Court- 
land D. Perkins and Robert E. Hage. Chapman and Hall, 
37. Essex Street, London, W.C.2. Price 56s 


A* may be gathered from the spelling in the title, this 
book is of American origin; 


Professor Courtland D 
Aeronautical 
University, and his 


Perkins holds the Chair of the 
Department of Princeton 


Engineering 
co-author 


Robert E. Hage, is Senior Engineer of the Preliminary Design 
Department, Boeing Airplane Co The authors give it as 
their purpose to present those elements of applied aero 


dynamics that bear directly on the problem of aircraft design. 
and state that the book has been written to meet the needs 
of the practising aeronautical engineer as well as to cater 
for the requirements of class instruction 

The subject-matter is divided into two sections, in the first 
of which is presented the classical methods of estimating 
aircraft performance, and substantiation by modern aircraft 
data is given within the limitations of security Performance 
in the subsonic, transonic and supersonic speed ranges is dis 
cussed, as well as the effects on aircraft performance of various 
types of reaction power-plants. In the second part of the 
book, attention is paid to what the authors state to be the 
comparatively new art of designing the aircraft for adequate 
fiving qualities 


‘National Aw-Race Sketchbook,” by Buehl and Gann. Pub 
lished by Floyd Clymer, 1268, S. Alvarado St., Los Angeles, 
Califorma Price $2.00 


HE authors of this history of America's National Air Races 
from 1929 up to the present day, are to be congratulated 
on getting together drawings of the most amazing series of 
winged wonders ever packed into one book. There are “‘ sawn 
off’ Corsairs and Airacobras, Mustangs minus their familiar 
belly-radiator, and dozens of enormous engines with tiny air 
frames tacked on behind, and graced with names like Chief 
Oshkosh, Goon and Fighthall 
The result is a book of undoubted value to the collector 
and model-maker, as it contains also the results of every 
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race in tabulated form, notes on the more outstanding per 
formances and more than a dozen large three-view drawings 
of such famous racing aircraft as the Gee-Bee and Cook 
Cleland’s modified Corsair For any youngster with a 
favourite aunt in the States, this is about the finest value 
in aviation books obtainable for her money! 
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A recent air-to-air study of a Saab-29 prototype, showing the 
sweepback, to special advantage. The view is also indicative of 


SAAB-29 


Sweden's New Jet Fighter : Mach Number 


ANKING high among the world’s jet fighters in speed 
and all-round efficiency is the Saab-29, now in 
quantity production for the Swedish Air Force. A 
contract for 500 machines, bearing the official designation 
J-29, has been announced Though the type is the first 
Swedish aircraft to have been designed specifically for jet 
propulsion, the constructors have amassed valuable experi 
ence with the twin-boom Saab 21R, a simple, and re 
markably successful, adaptation of the piston-engined 
Saab-21A. The 21K is already well established in squadron 
service, and the Editor's flying impressions of the type 
appeared in Flight of June agth, 1948 
The original scheme was drawn up late in October, 1945 
After wind-tunnel tests at the Aeronautical Research 
Institute, Stockholm, a straight-through airflow system was 
adopted to obviate development delays and ensure maxi 
mum attainable thrust at high speed. At first the de 
Havilland Goblin turbojet, of 3,100 Ib static thrust, was 
visualized as the power unit. The pilot being seated astride 
the duct, the fuselage was necessanly very deep and, since 


The three Saab-29 prototypes paraded together. 


One is a “‘ flying laboratory "’ and a second 


Above 0.86 : de Havilland Ghost Turbojet 


the thinnest possible wing section was desired, it becanic 
necessary to retract the main undercarriage into the fuse- 
lage sides. These considerations jointly determined the 
characteristic “‘ barrel’’ configuration. Extension of the 
tail surfaces beyond the ‘‘ barrel’ was necessary for reasons 
of stability, and to enable the full landing angle to be 
achieved with a short undercarriage. Though the Saab 
technical staff readily admitted ‘‘ certain asthetic imper- 
fections,’’ their design aroused the interest of the Swedish 
Air Force and design work went ahead. 

By Christmas, 1945, information had become available 
concerning the de Havilland Ghost turbojet, estimated to 
produce §,o00 lb thrust. With its diameter of 4.5ft and 
provision for a central circular air intake, it proved 
admirably suitable. Another important acquisition was 
German information on high-speed flight and swept-back 
wings. More expeditiously than the Western Allies, the 
bilingual Swedish engineers were able to put this data to 
good account in their design deliberations. A 25-deg sweep 
was selected. Calculations were made to determine how 


jong for armament tests 


the pilot's range of vision. | 
jh | 
4 
| 
| 
: 
> | 
| 
4 
f 


slender the fuselage would have to be in order that its 
critical Mach Number should be compatible with that of 
the wings, and though substantial bulk was found to be 
acceptable, the lines had to be somewhat more slender than 
was projected in the first instance. 

Wind-tunnel tests at the Swedish Royal University of 
Technology and the Aeronautical Research Institute dis- 
closed the great advantages in stability and trim, within 
the wide speed range, accruing from an adjustable tailplane 
(a feature likely to be standardized on transonic aircraft 
of the immediate future), while selection of a thicker profile 
at the wing tips than at the root resulted in satisfactory 
stalling properties without appreciable deterioration in 


For the attainment of lateral stability at take-off and 
landing, automatic slots were deemed necessary. These were 
interconnected with the flaps, but automatically locked 
in the retracted position when flaps themselves were re 
tracted. As a check on wind-tunnel tests it was decided 


Showing the exceptionally sturdy construction of the Saab-29's 
fuselage, with its large detachable panels, doors 
and pilot's back armour. Note also the 
throughout the length. 


The fuselage lines and tail configuration of the Saab-29 are brought out in this view from beneath. The jet orifice is also apparent. 


to build a wing to approximately half scale for fitting to 
a Saab Safir, which rece:ved the designation “‘ Aircraft 201." 
Flight tests promoted a strong feeling of security before the 
first trials of the fighter were made, 

As is well known, various problems of strength arise in 
swept-back wings, and, to control the distribution of 
stresses in the structure, an entirely new method of calcu- 
lation, development of which is still in progress, was 
devised. In the first instance a small model of solid rubber 
was constructed, the deformation of which, under load, 
could conveniently be studied in principle. Then followed 
a somewhat larger structure of light sheet metal in which 
the stresses were measured by strain gauges; a series of 
test panels and other elements ; and, finally, a test on a full- 
scale wing. 

To save weight in the heavily loaded, but thin, wing. 
the possibility was investigated of employing a material 
superior to duralumin. The Saab technicians were aware 
of the improved 75S alloy produced in the U.S.A. but were 
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(Right) The Saab-29 partially “ ex- 

ed."’ Below, a Flight photograph 
of the Swedish Air Attache in London, 
Lt.-Col. N.-M. von Arbin (right) 
discusses the new fighter with S/L. R. 
Moore, who made all the early 
test flights. 


SAA B 


uncertain whether de 
lhvery of such material 
could be made in time to 
meet their needs The 
Svenska Metallverken, of 
Finspong, now came into 
the picture with a most 
valuable contribution— 
sheet metal and sections 
equivalent in strength to 
the original American 
product. But although 
this excellent material 
has been used in the 
most heavily loaded parts of the wing, the sheeting and 
extruded sections are of appreciably larger dimensions 
than hitherto customary 
The mock-up was more thorough than most-—even to 
the point of having a realistic landscape, with lakes and 
clouds, placed ahead of the windscreen! It confirmed that 
the fuselage would have to be a somewhat complicated 
structure—a mixture of stressed skin and heavy frames 
in order to fulfil requirements with regard to space, 
strength, mgidity and accessibility 
The first experimental pressure cabin is reported to have 
‘leaked like a steve’’ on being initially tested. Another 
problem was the servo control for the ailerons. In this 
connection the Saab engineers were somewhat uneasy as 
to how spring tabs would behave at the highest speed, since 
compression shocks across the wing were liable to occur 
sooner or later A hydraulic system was eventually 
adopted. The four-gun armament installation was tested 
in a special mock-up from which thousands of rounds were 
fired over Lake VAttern 
By the end of August, 1948, the first of the three 
prototypes was ready for taxying tests, and on 
September rst S/L. Robert Moore, D.F.C. and bar, made 
the first offeial flight—-of half-an-hour’s duration—-and 
subsequently amassed some too hours. The Swedish pilot 
now continuing the flight tests is Ing. Bengt Olow 
Complete details of the Saab-29 are not released, but it 
can be said that the fuselage is built in three sections 
and that the central air duct is integral and stress. bearing 
Cabin pressurization ts by Marshall blower and the ejector 
seat ts of Saab design, with three powder charges. It may 
he noted that the first Saab ejector seat was designed as 
long ago as 1942-43, and is standard equipment in the 21A 
and 2tR fighters. Explosive jettisoning is also used for 
the « 
The two-spar wing is a single piece structure, attached 
to the fuselage by four bolts, and the automatic leading 
edge slots are light-alloy castings Two different aileron 
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systems have been tested: (1) combined aileron and full- 
span flap, and (2) a conventional] aileron/ flap system. The 
first makes possible an extraordinarily high rate of roll 
at high speed (approximately 220 deg/sec) while (2) gives 
a more normal rate of about 120 deg/sec. Both systems 
employ hydraulic boost. Air brakes are normally fitted 
to the wing aft of the rear spar, but fuselage brakes have 
also been tested. 

failplane incidence is varied electrically between the 
angles of +1 deg and —6 deg. The operating switch is 
on the pilot’s control column and two different setting 
speeds are available, the lower being for high-speed trim, 
giving a change in setting of approximately 1 deg/sec 
As a precaution the elevator has a mechanically operated 
trim-tab. Geared tabs are fitted to both the rudder and 
elevator. 

The undercarriage is designed for operation from grass 
fields and is hydraulically retractable ; the brakes are single 
dise Goodyears. 

The Ghost: turbojet is supported at three points on a 
strong fuselage frame, and the engine cowling—stressed for 
tail loads—is removable in one piece. The power plant 
is installed, with the aid of a special trolley, from below 
Although the prototypes are powered with Ghosts of 
4.400 Ib thrust, production aircraft will have fully rated 
(5,000 Ib) units. 

Concerning performance it can only be said that the 
Saab-ag is designed for a maximum speed of over 650 m.p.h 
(Mach Number 0.86), and that the design Mach Number 
has been exceeded with the aircraft under full control. 

The span is 36ft 1oin; wing area, 258 sq ft; and aspect 
ratio, 

From the foregoing it will be judged that Sweden's need 
for a robust fighter of higher performance than the Vam 
pires and Saab-21Rs, which are rendering such exemplary 
service, will be amply met when the time for re-equipment 
arrives. Though no information as to range and endurance 
has been made available, it is evident that there is space 
in the Saab-29’s fuselage for an impressive tankage, and it 
should be possible, furthermore, to carry auxiliary tanks 
beneath the wings 

The northerly terrain of Sweden being little more than a 
rugged wilderness, snow-covered for much of the year and 
studded with lakes, a safe forced landing would rarely be 
possible, and it was with this in mind that the Saab ejec 
tor seat was developed during the early war years. Another 
consideration was the difiiculty of baling out of the Saab-21 
series of fighters, due to the twin-boom design and high 
set tailplane On the Saab-29, of course, the seat is 
necessary in any case due to the high speed of the aircraft, 
so the Swedes are now being doubly rewarded for their 
enterprise 
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AIRWORK 


APPROVED RADIO OVERHAUL SERVICE 


a The newly formed Radio Overhaul Division is yet another important section of the world-wide 
organisation of Airwork Limited. 
With the introduction of the Air Navigation (Radio) Regulations 1949-50 the approved overhaul 
of radio equipment becomes the statutory requirement. In anticipation of the fact that this 
service will now be required by all aircraft operators large or small, this new radio overhaul 
division has been installed, 
Housed at Blackbushe Airport these modern workshops are fully approved by the Air Registration 
Board and are able immediately to undertake any form of service, from single items of equipment 
to complete maintenance contracts. 
For further information please contact Radio Supervisor, Langley Airfield, Slough 23861, extension 
9 or 101, or Blackbushe Airport, Camberley 1600. 


THE SERVICES OF AIRWORK @ Air Transport Contracting @ Contract 
Charter Flying @ Servicing and Maintenance of Aircraft @ Overhaul and Modification of 
Aircraft @ Sale and Purchase of Aircraft @ Operation and Management of Flying Schools 
and Clubs @ Radio Sales and Service @ insurance 


Setting up signal gen- 

erator for frequency 
calibration of 1154- 

1155 installation. 


* A section of the Radio 
Workshop. 
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All Dagenite batteries designed for use in the air are fitted with ‘ Porvic’ micro- 


porous separators and protected intercel] connectors. That is one reason why Dagenite aircraft 


batteries are so dependable. They are specified as standard equipment on many British aircraft. 


PETO AND RADFORD - 50 GROSVENOR GARDENS - LONDON -: SWI 
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the landing run of their jet types, and the experi 


ments 
here seen in action on the XB-47 bomber. Reverse-rocket motors may also be tried 


NOTEBOOK 


"Pennellizing” the Civil Jet : Some Trial-kite Flying by Boeing 


By Stanley H. Evans, F.RAeS., AF.1.AeS. 


design desiderata (February 23rd) comes another 

sparkling volley from a top-ranking player in the 
Boeing design team. In the March issue of the Boeing 
Magazine, under the title of “‘ Jet Airliner Design Prob- 
lems,’’ Mr. Maynard Pennell, Boeing's chief of Preliminary 
Design, outlines the principal design characteristics which 
a superior jet transport should possess—as seen through 
the Boeing looking-glass. Naturally enough, since a bird 
in the air #8 worth two on the board, the reflection has all 
the military airmarks of the B-47 Stratojet bomber 

Basically, says Mr. Pennell, the most important of 
several reasons for progressing from piston-engine to 
turbojet in commercial aircraft is speed. To Boeing en- 
gineers, however, the speed potential of the jet airliner 
is not just another reduction in travel time, but rather the 
opportunity to advance, in one big leap, to speeds that 
cannot be surpassed for a long time to come; in other 
words, it offers the ability to push right up to the foothills 
of the Mach mountain or transonic divide—which in the 
case of the standard 35-deg sweepback means in the region 
of M=o.90 or practically 600 m.p.h. above the 45,c00ft 
level. Whether, however, this objective is the maximum 
or the cruising speed is not categorically defined. The 
distinction, as we see it, is important. 

Mr. Pennell is cautious enough to point out that for 
commercial operation supersonic speeds remain consider- 
ably farther than just around the corner, since the problems 
associated therewith are beyond the power of currently 
available jet units—at least within reasonable economic 
limits ; thus, for other than military or special purposes, 
it will probably be necessary to await the development of 
new sources of power or other unforeseen technical innova- 
tions. But in the meantime, says Pennell, Boeing are 
satisfied that they have opened the doorway to the upper 
limit in subsonic speeds by writing their civil jet pre- 
scription around the B-47 military formula-—-meaning, more 
specifically, the thin wing of high aspect-ratio and emphatic 
sweep. The evidence for this diagnosis is based upon the 
proved performance of the XB-47 during the past couple 
of years. 

This jet-bomber experience—tempered with knowledge 
gained from designing conventional transports—has put on 
American drawing-boards to-day the most advanced 
turbojet transport designs in the world, says Pennell! 


| ere our recent discussion on jet-transport 


Which is a bold (but wistful) claim, if we dare say so, for 
it amounts to the wishful thought that a bird on a blueprint 
whistles louder to the customer than the bird already 
‘whittling ’’ in the blue. This sales philosophy may have 
had some factual basis at the time the Stratocruiser was 
projected from its military antecedents (the B-29 and C-97), 
when world competition was less keen, but to-day the com- 
mercial situation is entirely different. Furthermore, the 
military attributes of an aircraft are no automatic recom 
mendation for its fitness in the commercial sphere ; in fact, 
post-war experience has proved quite the contrary 

Most of the design characteristics enumerated by Mr 
Pennell in defence of the Boeing civil-jet proposals have 
already been discussed in these pages, so we need not go 
back over the same ground. The underlying motif-—or 
perhaps one might more truly say the outstanding theme 
is, of course, the thin, flexible, high-aspect-ratio wing and 
the peduncular poddery concomitant therewith. The ex- 
ternal pod theme, according to Boeing thinking, is con- 
sidered virtually a must for the jet transport as well as 
the military bomber, which seems to us rather a specious 
argurgent in view of the conjoint nature of the two features. 
The ‘‘ must’ in this postulate is that, like Siamese twins, 
they must stand or fall, live or die, together. 

One difference freely acknowledged by Boeing engineers 
is that the wing loading of the jet transport will have to 
be lower than that permitted in the B-47. Just how much 
lower is not yet divulged, although further data are 
promised in a second article by Pennell. Currently, we 
believe the B-47 is taking off at around 110 Ib/sq ft, a 
loading which is likely to climb still higher as take-off and 
landing techniques are perfected with a view to pushing 
up the range performance. On the evidence of the Strato- 
cruiser’s wing loading of a shade over 80, it seems a fair 
guess that that of the Boeing civil jet will not fall much 
below, say, go. Comparing this with the modest 52 of 
the Comet shows how deeply the military-missile influence 
has penetrated into American cornmercia) planning. And 
nothing shows more penctratingly how wide is the gulf that 
separates the design philosophies of Boeing and de Havil- 
land (On stalling speed, for instance, the difference 
amounts to roughly 30 m.p.h. in favour of the Comet—and 
the passengers’ health!) 

Under present C.A.A. regulations, commercial aircraft 
must demonstrate their ability to land over a soft obstacle 
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snd come to a complete stop within 60 per cent of the 
runway length for which they have been certificated. The 
jet bomber, on the other hand, does not have to meet this 
40 per cent safety margin, while at the same time it is 
normally operated out of larger airfields; then, again, the 
bomber does not have to land with more than a fraction 
of its take-off load, especially so in the case of the B-47, 
wherein the fuel and bomb load constitute a large propor 
ton of the gross weight This means, of course, that the 
14-47's take-off is more critical than its landing condition 
a point which is tacitly confirmed by the high powered 
Jato boost installation built in to the fuselage sides. The 
contrary conditions exist, for the transport and Boeing 
designers believe that the landing distance will be the 
determining factor 

In general, the Boeing studies have shown that once a 
satisfactory wing loading has been established and adequate 
power made available for cruising, these same engines will 
emable the aircraft to take off well within the limitations 
of fields acceptable from a landing standpoint It is 
sdmitted that an exception to this finding might be presented 
in the case of takeoffs from high-altitude fields, especially 
on hot days. Such a condition may dictate the necessity 
for taking off at reduced gross weights or the provision 
of thrust augmentation in the form of water injection, after 
burning, or rocket boost 

lo provide additional margins of safety during landing, 

veral methods of auxiliary deceleration, equivalent to 
that furnished by reverse-pitch airscrews, are under study 
by Boeing. These possibilities include the development of 
one or more of the following decelerative techniques 
reverse rocket motors, drogue parachute, more efficient 
braking or anti-skid devices, drag-creating spoilers, or a 
wing flap design providing increased lift and reduced stall! 
ig speed. Improved high-lift (and high-drag) slats and 
flaps would seem to be mandatory with wing loadings 
ipproaching the century mark. Although improved high 
lift devices are now, perhaps, overdue in commercial 
design, it is worth noting that the Comet is enabled to 
escape a good deal of this extra mechanical complexity by 
virtue of its relatively low wing-loading ; and, for the same 
reason, we imagine it is unlikely to sprout a tail umbrella 


Trial Kites 


As if to trv out these ideas on the aeronautical world, 
Boeing recently released three more design-study sketches, 
ull unmistakably painted with the military brush that 
reated the B47. (The sketches were published in Flight 
of April 13th, but are repeated here as a refresher.) The 
first study in this astral canvas depicts a long-range, trans 
oceanic airliner equipped with six turbojets mounted in 
the gondola fashion of the Stratoy;et An odd difference, 
however. is noticeable in the civil version-——the mounting 
of the duplex pods has been transferred to the outboard 
wing stations This version also inherits the waisted 
fouble-deck fuselage configuration of the Stratocru:ser 
The other two design proposals are both powered with four 
turbojets mounted in duplex power-pods located extremely 
far outboard on the wing In addition, the third design 
urries externally mounted wing fuel tanks at the inboard 
tation —as, in fact, in the scheme previously illustrated 


rage 252 he February 24rd issue of Flight 
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B47 derivative: The three civil-jet design-studies prepared by Boeing. They are critically analysed above by Stanley H. Evans. 


FLIGHT. 4 May 


liven up the astral performance. The most startling feature 
is the displacement of the thrust axes far outboard 
from the axis of symmetry of the aircraft. Apparently the 
aero-elastic desderata of the thin, backswept wing must 
override all normal aerodynamic design criteria, for it looks 
as if the jet pods have been primarily treated as anti 
flutter balance weights, with their function as power units 
relegated almost to playing a secondary role. This, for 
what it may be worth, is our own interpretation of such 
aerodynamic heterodoxy 

Just whether the C.A.A. (with especial emphasis on the 
‘€”' for civil) could ever be persuaded to sanction such 
asymmetry under partial-power-failure conditions at take 
off is open to question In any event, one imagines 
the airline pilots’ professional guild or union would apply 
their own sanctions in the form of a flat-out boycott, for 
it is a well-established statistical fact that far too many 
lives have been lost or endangered through asymmetric 
power failure. To our desk, as we write, comes notice of 
a C.A.B. report of a crash landing of an American Airlines 
Convair-Liner at Memphis, Tenn., last June—the accident 
analysis showing a power failure of the starboard engine 
at take-off. Fortunately, in the subsequent crash-landing, 
the pilot's skill saved the three crew members and 4! pas 
sengers the usual incineration. With this sort of thing in 
the news, it is strange that Boeing engineers have gone so 
far out of their way to cancel one of the brightest features 
of the turbojet—namely, the chance of close centre line 
grouping as seen in the Comet 

The unwelcome asymmetric possibility suggested by the 
Boeing scheme has brought forth a critical note from a 
reader Indeed, Mr. A. A. Jarvis (Correspondence, 
March oth) takes us mildly to task for not making more 
of an issue of it in our earlier discussion on the pros and 
cons of external power-pods. Truth to tell, we purposely 
soft-pedalled this particular issue because we have con- 
sistently stressed it in the past Actually, though, we 
implied it by remarking (page 254, February 23rd): 
' Aerodynamically, there can be little doubt that the Comet 
is the more logical and cleaner solution "Perhaps 
we should have expanded the “‘logical’’ term in the 
equation, but we can assure Mr. Jarvis that in our book 
a logical civil-design formula would certainly include 
partial-power thrust symmetry as a must. 

Here again, then, we sense the wide chasm that divides 
the opposing schools, military and civil. The chasm, in 
fact, is almost as wide as the wing span, for the Boeing power 
pod concept seems designed to start at or near the tips, 
working inboard, whereas the de Havilland designer has 
obviously worked as close to the fuselage as possible, the 
root chord being matched to suit the power-plant in a 
natural manner. It is worth remarking that the spanwise 
spread of the B-47's outboard engines is just four times 
that of the Comet’s, although the wing spans are practically 
the same 

Eventually, as the dimensional scale approaches its 
structural and economic optimum, we may expect to see 
4 fully submerged central power-plant comprising a battery 
of turbo-ram-jet units mounted close together practically 
on the centre-line of the aircraft, thereby facilitating the 
closing down of certain units under cruise-contro) con 
ditions at high altitude. In this respect, we believe the 
rircraft designer will follow in the footsteps of his elder 
brother, the naval architect. Ten years from now—on the 
civil side at any rate—the outboard “‘clothes-pegging ‘’ of 
power pods along the wing boom will look as illogic: 1 (and 
4s grotesque) as would outboard motors fitted to the Queen 
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HASTINGS 


Versatility 


MARATHON 


Service aircraft by Handicy Page are renowned for their robustness and 
versatility their vocation is the handling of military transport’s multifarious tasks in 
eny climatic condition throughout the world freighting, paratrooping, supplics-dropping, 
glider-towing and communications are their everyday concern . maids-of-all-work, they 
yet have that extra stamina which carries them in triumph through any emergency. 


HASTINGS, the standard, long-range, trans- 
port of the R.A.F’., more than proved its worth 
on the Berlin air-lift . . . . . it carried cumber- 
some, high-density loads which could be 
handled by no other aircraft... . . with a top 
speed of 347 m.p.h., it has a range of nearly 
4,000 miles, payload of 10 tons and 3,000 cu 
it. of cargo space . . it will tow the largest 
glider, carry 60 casualties as a high-speed 
ambulance and drop jeeps, guns and 
ammunition by parachute. 


MARATHON is a dual-purpose, small, four- 
engined transport whose high performance 
exceeds the most exacting safety require- 
ments..... military applications embrace 
flying-classroom and light freighter duties 
V.LP. communications aircraft, 
its four-engined safety factor is of special 
significance .....it carries 22 passengers 
or nearly 2 tons of freight over §00-mile 

distances at a maximum cruising speed 
of 210 m.p.h. 


HANDLEY PAGE (Reading) LTD 
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For best possible performance... 


COMPLETE Power Units 


specially designed 
by Pratt & Whitney Aircraft 


A complete power plant installation, de- 
Prototypes Designed ond signed and developed by Pratt & Whitney 
Aircraft, offers airframe builders the best 


; postible performance for any type of aircraft 
. —whetner new or already in operation. 


The same enginesring staff which developed 
the engine itself, designs the component 
parts of the complete unit. Part by part the 
power plant is designed to meet the aircraft's 
specific requirements for maximum perform- 
ance. Moreover, all parts, including the en- 
. gine, propeller and nacelle, are exhaustively 
Delivered as o Complete / tested in Pratt & Whitney's huge laboratories. 
Power Plant Unit Ready 
for Installation In addition to higher performance, this serv- 
ice relieves you of costly, time-consuming 
development work, and makes possible defi- 
nite operating economies as well. 


UNITED AIRCRAFT 
Copouilion 


EAST HARTFORD, CONNECTICUT, U.S.A. 


PRATT & WHITNEY HAMILTON STANDARD CHANCE VOUGHT 
ENGINES PROPELLERS AIRPLANES 
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For years past, flying-boat protagonists | 
have awaited just such a craft as the | 
elegant Duchess which, though bear- 
ing a family resemblance to the turbo- 
prop-powered Princess, is of totally | 
new, and thoroughly uninhibited, design. | 


VERY beautiful jet-ropelled, 
A medium-range flying-boat, to wo 
be known as the Duchess, has I 
been designed by Saunders-Koe, Ltd., “i 


Empire Airways for journeys such as 
that between Australia and New Zea 
land The designed gross weight is 
130,000 Ib and the span 124ft 6in 
Salient features of this unusually in 
teresting and thoroughly British craft, 
in which the most advanced aero 
dynamic and hydrodynamic techniques 
are manifest, are depicted here 

Installed in a similar manner to that of the Comet, the 
power plant will comprise six D.il. Ghost turbojets, for 
which a static thrust of 5,000 |b each has been presumed. The 
high length/ beam ratio, full-length planing bottom, faired 
step and large water rudder are shown in the general 
arrangement drawing, as is the unusual method of mount 
ing the wing above the hull. Lateral stabilizing floats 
retract to lie on the wing tips in the same manner as those 
of the Princess 

rhe interior layout illustrated for the pressurized and 
air-conditioned cabin is only one of many which could 
be arranged to suit an intending operator; the particular 
arrangement depicted allows for 74 passengers in two com 
partments connected by a gangway passing the faeight 


is made in the nose 


and is being considered by Tasman 7 


Showing a layout for 74 passengers, each with 66 Ib of baggage. Together with 
about 3,500 Ib of ay ey the baggage is stowed in the hold amidships. Provision bubble 


or a flight crew of four and for a cabin crew of two 


ENTER 


THE DUCHESS 


First News of 500-mp.h., Six-Ghost Saro, 


Designed for Economical Operation 
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Y 
hold. Each compartment has its own toilets. The fight 
crew of four is carried in the nose of the hull which, in th: 
interests of aerodynamic efficiency, is finer than is usua! on 
a flying-boat. It thus becomes necessary for mooring, 
operations to be performed from a compartment on the 
starboard side, aft of the two pilots’ seats, though thes 
ould easily be arranged on the port side if desired, The 
freight and baggage hold is over the centre of gravity and 
has a volume of some 600 cu ft—sufficient for 66 Ib of 
baggage for each passenger, and about 4,500 Ib of freight 
The maximum payload for a 1,300-mile stage is 21,000 Ib 
Although the Duchess will be capable of cruising at s00 
m.p.b., its most economical cruising speed will be 468 
m.p.b. and its maximum level speed, §50 m.p.h The 
unshick run, in a to m.p.h. wind at sea level will be only 
1,200yds, and the climb to 40,oo0ft 
will be accomplished in 15 min 
It is claimed that, applying $.B.A« 
standard methods for assessing direct 
operating costs, the Duchess wil! be the 
most economk al medium Tange al 
craft yet designed. The estimated cost 
per passenger mile is just over 1d for 
routes with a stage-length of 1, yo 
1,500 miles, and 2d on a stage distance 
of 2,000 miles. The cost per ton mile 
18 quoted as just over 1s for 1, yoo-1. 500 
miles stage-length, and approximately 
18 6d for 2,000 miles 
Tank tests on model hulls are re 
ported to have given very satisfactory 
results, and already Capt. Clarke 
managing director of Saunders. Ror, is 
n New Zealand on business connected 
with the Duchess 
Although the Duchess appears to be 
m easier design to bring to fruition 
than the much larger Princess, with 
its ten Bristol Proteus turboprop 
units and twin-deck, doubk 
hull, some years must elapse 
before the type could be in service 
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AVIATION 
NEWS 


THIS MODERN AGE: fhe United 
States was recently given a preview of 
the Avro-Canada Jetliner, when on 
April 18th, it flew from Toronto to 
New York in less than one hour. The 
aircraft, seen above against the familiar 
skyline of New York, took part in the 
Society of Automotive Engineers’ avia 
tion show 


PHE JETLINER FIRST ? 


"THE honour of being the first gas-turbine airliner to operate 
on a commercial route will, according to a recent announce- 
ment by Trans-Australia Airlines, go to the Avro Jetliner 
hich, as a freighter, is to carry out operational utilization 
trials on the T.A.A. route network in October 
It was decided some time ago that flying conditions in Aus 
tralia would provide an ideal testing ground for the Jet 
liner when it was completed, The aircraft is to fly to Englancl 
for the S.B.A C. Show, at Farnborough, in September, and i 
s «heduled to arrive in Australia the following month 


THE COMET’S TRIALS 


SeLos ING its record-breaking flight from Loudon to Cairo 

on April 24th, and an afternoon devoted to flight trials 
at Farouk Airport, the D.H. Comet, on April 25th, flew to 
Nairobi, covering the 2,196 miles in approximately 5) br 
not, as stated in an early report 6 hr g min This represents an 
average speed of 418 mph The Comet thus travelled the 
4.400 miles from London to Nairobi in a flying time of to hr 
25 min, each leg of the flight being covered in about half 
the time taken by normal airliners today 

The Comet's flights to date have ably demonstrated its 
ipa bilities on long range trade routes BO.A« expects t 
receive the first Comet of its fleet early next year, and 
weording to a recent statement made by Sir Miles Thomas 
Comets will be introduced on the U_K.-Calcutta route by 
the end of the year, Ultimately the service will be extended 
to Sydney, which will be reached in something less than 4o hr 
or about half the time at present taken by the Corporation's 
Constellation service 


VISCOUNT SERVICEABILITY 

“PEAKING at the SA.E National Aeronautic Meeting 
. New York, Mr. R. N. Dorey of the Rolls-Royce company 
who has been closely associated with the development of the 
Dart, mentioned that the Viscount, which had just completed 
its first goo-hour inspection, had averaged one flying hour per 
day since its first flight-—an extremely good record of service 
ability for a prototype The absence of pipe- and control 
chafing, hinge wear and so on, normal on piston-engined air 
craft, was a very noticeable feature Servicealility of radi 
equipment ind instruments had been outstanding during the 
whole of the fying te " ind the lack of engine and airscrew 
vibration wa ’ being responsible for this advance 

This information was given in the general concluding remark 
to Mr. Dorey's lecture on “ Extended Life of Propeller-Turbin: 
Engines,’ the first part of which is reproduced almost in ful! 
on pages $42-545 of this issue 

Meanwhile, the Viscount’se European sales tour was cor 
cluded on Friday, when it landed at Northolt from Amsterdam 
having previously visited—on the second half of its tour 
Copenhagen, Stockholm and Oslo 
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WASHINGTON'S NEW AIRPORT 


“THE Friendsbip International Airport, at Baltimore, near 
Washington, one of the largest airhu'ds in the world, will 
be opened for regular commercial traffic during the firse-week 
in July It covers 3,200 acres, and one of the runways is 
9,450 it long, The airfield itself is five times larger than the 
National Airport, at Washington, and four times the size of 
La Guardia Airport, at New York. It has been built-—on a 
site which is described as meteorologically perfect—at the 
comparative ly low cost of §1 5,000,000 (approximately 
45,3§0,000) and is designed to serve the Baltimore and Wash 
ington area for both national and international flights 
One of the principal features in the design is its capacity for 
expansion; the three existing runways can easily be increased 
to six in namber, and accommodation provided for up to 24 
operating Companies 


MOSCOW TO KHABAROVSK 


LTHOUGH details ot tram port facilities within the Soviet 
Union are normally weil-guarded secrets, Russia seems 
to be particularly anxious to publicize the fact that a number 
ff new air services are being provided to link Moscow directly 
vith South Sakhalin, Ufa, Osgorod, Guryev and Dnieprope 
trovsk. Express flights to the east are being resumed with 
1-12 airliners which, from May ist, will leave Moscow every 
day for Khabarovsk 
Some idea of the extent of Soviet territory can be obtained 
by the fact that the journey from Moscow to Khabarovsk takes 
some 33 hr. Announcing these new services, the Soviet News 
Bulletin, published by the Russian Embassy in London, also 
claims that flights from Moscow to the various health resorts 
in Russia are now in great demand. 


COMPETITORS TO CO-OPERATE ? 


[' is understood that K.L.M., Sabena and Swissair ar 
investigating possibilities of what is termed a ‘ Beneswiss "' 
ir agreement. The main object would be the pooling of fleets 
to meet keen American competition, and the plan would include 
the dovetailing of timetables, a joint representation and adver 
tising campaign abroad and close co-operation in the matte: 
f freight trathe. It has been stressed that the question is not 
ne of amalgamating the three companies, but only of very 
close operational co-operation between them. if the present 
jlans are successful, it is not unlikely that a similar arrange 
ment would be adopted by SAS. and Air France 


LF.A.L.P.A. CONFERENCE 


“THE filth conterence of the International Federation of Air 
line Pilots’ Associations, attended by representatives of 1) 
fevant organizations, was held in Brussels from April 17th to 
soth. It was attended, in addition, by delegates from I.C.A.O 
1.A.T.A. and the International Transport Workers’ Federa 
tion A number of resolutions were adopted, and ratified 
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among themn being several which referred 
to airworthiness and the performance of 
aincraft The conference recommended 
that the automatic feathering device in 
its present state of developmerit should 
nol! be accepted as a means of meeting 
clinb requirements, and that the use of 
reversible airscrews, although welcome 
as un additional safety factor, should not 
be used in the same way to increase take- 
off and landing weight 

1.F_A.L.P.A. also recommended that 
1.C..A.0. should be asked to examine the 
problem o/ deterioration of aircraft per- 
formance with age. It was agreed that 
pending the fitting in all aircraft of alti 
meters wita sub-scales calibrated in milli- 
trafic-control officers should only 
pais to the pilot a setting which had 
been obtained from the meteorological! 
office after checking against sensitive 
iltumeters in the control tower. The 
questions of the legal status of an aircraft 
cotamander and the civil liability of an 
urcraft captain were also given atten- 


Yhe conference was of the opinion that 
the increasing speeds of aircraft have 
caused a situation whereby the present 
limits of V.F.R. do not provide an 
adequate margin of safety One of the 
most important decisions reached was 
contained in a resolution condemming the 
situation in which the an unrestricted flight of 
military aircraft is permitted within controlled civil aarways 

Agreement was also reached on the requirements for crew 
complement, one point being that two qualified pilots must be 
carned on all multi-engined aircraft of more than 4,700 kz 
4.u.w. over routes longer than joo n.m. non-stop Although 


FIERCE BUT FRIENDLY: Mr. J. W. Booth of B.O.A.C. is met by some “ local colour * 
at Natal, Brazil, where the Argonaut Ajox landed during its recent trade flight to 
South America. As recorded last week, Mr. Booth has resigned from the deputy 
chairmanship, though he will continue to serve as a part-time member of the Board. 


this was the minimum requirement, the conference felt that 
the presence of two pilots was desirable on all multi-engined 
aircraft The Association recormmended that 1.C.A.0. should 
implement these requirements as soon as possible 

Amsterdam was chosen as the venue for the next anoua! 
onference, to be held in April, 1951 


BREVITIES 


IR GEORGE CRIBBETT, the Deputy-Secretary of the 
M.C.A., arrived in Lisbon last week to discuss the Angio- 
Portuguese air agreement of 1945. Before his departure, he 
said that the load-capacity problems which recently led 
B.O.A.C. to suspend temporarily the passenger service between 
London and Lisbon would be one of the main points of the 


discussion 


Air Ceylon recently increased the frequency of its Sydney- 
Colombo service from one to two per month 

The small South American republic of Colombia, with a 
population of 6,000,000, now has a total of eleven airports 
which are recognized as being suitable for international trafhe 

. . 

\ statement in these columns on April 2oth concerning the 
services on the K.L.M. London-Amsterdam route should have 
made it clear that the frequency has now been increased t 
seven return flights daily 

tn Australia, Ansett Airways have announced a 1§ per cent 
reduction in ‘‘air-coach"’ fares between the larger cities; the 
new tates are thus much lower than fares charged by T.A.A 
and A.N.A. All Ansett services make an intermediate stop 
between the various capital cities, whereas A.N.A. and T.A.A 
fiy direct 


‘ 


For the first time since the war, a conference of the director 
of many of Europe's larger airports was held in Paris from 
April 24th to 26th. Organized bby Aéroport de Paris, the con 
trolling body of the three major Parisian airports, the meeting 
was called to discuss the possiblity of international agreement 
m the problems of passenger-handling at large terminals 


Air France has announced its intention of replacing by Con 
stellations the DC-4s now used on its East African services 
The change-over will be effective from May 12th, and wil! 
mean that Nairobi can be reached in 20 hr and Mauritius in 
The service between Paris and Tananarive (Madagas:ar 
will then stop only at Cairo and Nairobi for refueliir 


South African Airways have aow finalized arrangements tor 
the purchase of seven Lockheed Lodestars from East African 
Airways. The price for the seven is reported to be £40,000 
inclusive of spares; F.A.A.C.'s fleet will thus be enlarged ¢ 
a total of 22 aircraft 

Capita! Airlines have announced that the Goodyear cross 

wind landing grar will be fitted on three Super DC-35 which 


will be placed in service within the next few months The 
innovation should allow development of internal services which, 
because they utilize single-runway airfields ire normally 


restricted to much lghter aircraft 
* 


Answering questions put to the Canadiana Parliamentary 
Railway Committee about T.C.A.'s operating deficit on the 
Atlantic route, the Minister of Trade and Commerce, the Rt 
Hon. C. D. Howe, said that no profit could be predicted on 
this service for the next five years. After that time, he said 
it would be fair for Parliament to decide whether the service 
should continae 

As the Ministry of Supply w taking over Aldermaston air- 
fiekl, Eagle A tion, Ltd.. is now in the process of trans- 
ferring its organization to Luton. C. of A. overhauls of the 
company's three Yorks have now been completed in prepara 
tion for summer traffic, ind one atreraft left for Johannesburg 
last month, carrying a complete cinema and television unit 
and technicians for a three-week exhibition; this, it ie sid 
is the first time any form of television will have been seen 
in South Africa. Eagle Aviation is concentrating on large 
aircraft fitted for “‘coacs class"’ passengers, but readily con 
vertible for use as freighters 


The transatlantic terminal at Gander, Newfoundland, is 
present {as from April 21st) closed for about: a month to all 
aircraft with a grogs weight of over 105.000 Ib. It is ander 
stood that the action of continuous thaws during the winter 
has had the effect of softening the surface ard weakening the 
The closing of Gander will mean 


foundations of the runw 
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that Stratocruisers must use alte airports and in some 
cases operations with aircraft of this type will be seriously 
4 flected P.A.A. is diverting its aircraft to Goose Bay in 
Labrador, which is considerably off the course for New York 
and will entail a reduction of nine passengers per payload 


Sative 


Barrier Reei Airways (in which Ansett Transport Industnes 
bas 4 controlling interest), have purchased two Short Sandring 
hame from T.A.A. They will replace the Catalinas at present 
in use, thas doubling passenger capacity on the company's 
services 

To meet the heavy imerease in trafic expected in ig51 plans 
are now being made for the extension of the existing passenger 
buildings at London Airport. Although {ull details are not 
yet available, it is known that the intention is to provide an 
additional channe! in beth the arrival and departure buildings 
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so that a greater number of services can be handled at the 

same tine Some re-allocation of accommodation used by the 

perating companies will also be made, starting next month. 
. 

Lackhecd have inounced a new version of the Consteila 
tion: it will be designated the L-rog9 and a gross weight of 
116,000 Ib is envisaged. The asrcraft will be powered by Wright 
K-445§040-18CAL engines The fitting of jet-type exhaust 
yittems is expected to add ap to 13 miles per bour to the 
speed 

4 {5,000 scheme to provede facilities for animals landed at 
Lowdon Airport is being planned by the R.S.P.C.A. The Air 
Ministry is understood to be willing to provide the necessary 
space, approximately tw on which suitabe premises 
an be erected. At the moment animals are often left in air- 
all might because they are in quarantine, The question of 
animals being carried at various altitudes is also occupying 
the attention of the Society. One little known fact is that an 
average of yoo monkeys arrive weekly by air 


Motes 


BY SAILPLANE to the CONTINENT 


Crossing the Channel in an Elderly Gull of Modest Performance 


By F/L A MILLER 


HE location of the Reserve Command Gliding Instructors’ 
School at Detling, some 30 miles west of the Straits of 
Dover, makes long-clistance flights to the Continent a fre- 
quent possibility in unstable westerly to north-westerly winds 
entative arrangements were therefore made some weeks ago 
for aero-tow retrieving facilities from the Continent to be 
available should a suecessful Channel crossing be made 
On Wednesday, April rath, the personnel of R.A.F. Station 
Detling were on delayed ‘Easter’ leave, and at to a.m. on 
that day I saw that conditions seemed favourable for a high, 
long-distance flight towards the cast Arriving at Detling at 
it a.m., | prepared for a winch launch in an old Gull l—a 
sailplane of pre-war vintage by Slingby's, and of similar design 
to the one flown across the Channel in 1939 by Mr, Stephenson 
As most of R.A.F. Detling was on leave, it was not until 
12.15 that I was able to get away, being winched off to 1,000 
feet by the Kent A.T.C, Wing Adjutant, F/L. Emberley 
After releasing, I circled to cloud-base at 4,000 feet and then 
found that the wind was carrying me too far northwards of 
my desired track to Folkestone. From a position three miles 
north of Canterbury, therefore, 1 started to work my way 
south, This proved a difficult operation in the Gull I, which 
bas limited (it was designed in 1937, 
| believe time I thought I would be forced to 
land 
However, soon after 1.15 p.m., | found a narrow but strong 
thermal which took me to cloud-base at 5,000 feet, by which 
time | was seven or eight miles south-west of Folkestone. 1 
eventually reached the coast at North Folkestone at 2 p.m 
and flew two or three miles out over the Straits of Dover 
I was experiencing very slight icing just beneath the cloud, 
and recalled that the mefteorological forecast had given severe 
icing in cload above a ffeering level of 3,000 feet. However 
conditions were such that 1 could utilize the cloud lift to gain 
height, and this I decided to do. Entering cloud, I climbed 
in smooth lift of about 6 ft/sec te at which height 
the turbulence became quite severe As the machine was 
then heavily iced, with clear ice an inch or more thick on 
the leading edges and struts, I straightened up on a course 
of t20 deg The cockpit cover was, of course 
also coated with ice, and the air-speed indicator had stopped 
vorking Instruments remaining in use were the electric 
turn-and-slip indicat altimeter variometer and 
compass 
Under these conditions | ooott, and saw 
that | had left a line of cumulu ded up the 
Straits of Dover I checked the surface wind from the white- 
caps and found that in order to reach the French coast 
which I could see beneath a clear blue sky some eight miles 
to the south—it was necessary to make good a track almost 
at right-angles to the wind My position at that time was 
appr ximately north-west of from where the coast 
rececies eastwards 
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The coast looked very far distant view of the ice which 
the machine was carrying, the strong and the 
probable performance of the Gull I under such conditions 
Still without A.S.1., | flew to get a rate of sink of two metres 
"down" on the variometer (about 4 ft/sec). Keeping Calais 
in view, I finally crossed the coast west of Calais at an indi 


cross- win 


cated height of goolt above sea 


wide stretch of sands 


level. After flying over the 
| found a thermal and climbed to cloud- 
vhence I made off down a wind which was 
blowing straight up the coast towards Belgium. The actual 
Channel crossing bad taken slightly over one hour 

The late start which I had made from Detling now pre- 
vented further flight for, Xt gooit with nothing but “ dead” 
sky ahead | was forced to look for a landing place. I[ saw 
an airheld below (Coxyde) and landed at 3.50 p.m. at a 
dispersal poimt near to the runway in use 

1 tound that Coxyde was a Belgian Air Force base, com- 
tmanded by Colonel Arends, and | became the guest of No. 1 
Fighter Squadron (Commandant Roger de Weser) during my 
enlorced stay I was later retrieved by an Auster from 
England 

In the past | have been employed for some years as a long- 
range heavy transport pilot on trans-ocean flights The 
weather experience which I gained during that time in the 
Bay of Bengal during the monsoons, couped with two years’ 
transatlantic flying, has helped considerably in my gliding 
activities. To others who will undoubtedly wish to attempt 
long-distance flights to Europe, 1 would stress that instrument- 
flving experience is essential Given a sound knowledge of 
meteorology, good instrument flying and good planning, even 
low-performance sailplanes are possible record-breakers in the 
higher wind speeds and unstable conditions of winter weather. 


FROM OVERSEAS TO LO.W. 


STUDENTS from Egypt, India and the West Indies, in 
~ addition to many English club members, are now under- 
going flying instruction at Cowes Aero Club, and are benefiting 
by the recent M.C.A. approval which reduces the hours reqaired 
for a licence >pecial rates are announced for members under 
taking a minimum of 25 hours’ flying; £2 per hour dual and 
/t 108 solo is now being charged. Aircraft are available for 
daily hire at {7 7s and 45 5s. The air display which is to be 
held on August 6th is now being planned, and the programme 
will include number of onginal items, full details of which 
will be published in due course 


A “SPIRITED 

‘ONSORED by the Bureau 

\ero Club de France, ‘'Les Ailes Cognacaises 

Cognac Flying Club) is organizing its first 

rally for July rat! tsth and 16th, at the 


base at 


there 


RALLY 


National du Cognac 


and the 
‘the 
international air 
Cognac-Chateau 


ot Competitors 
trom 


limited to the first 75 
francs per 

aircraft, according to power. Crews will be the guests of the 
Bureau Nationa! du aint Twenty-one prizes in cash, total 
] ooo frances, and 78 prizes in kind, are being 
According to the organizers, this means that no crew 
n empty cockpit and that old bottles of the 

gnac will cons those who do not receive a cash 
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Youre sure its 
2 secure with the 
EAVY DUTY 


AIRCRAFT 


Improved design and 
precision manufacture speak 
for themselves in these new 
Heavy Duty Cowling Fasteners 
Compact, light and unfailingly 
dependable, they offer many 
unique advantages 


3000 MILES 
OF £167 


gi airliner winging through the dark 


night across three thousand miles of ocean 
or across continents, must be a brightly lit 
microcosm, separated from all human con- 
tact except for the tenuous links of radio. 

Without light there would be a sense 
of danger. High adventure would be 
miserable tension. 

Such light is dependent on batteries, 
and must be unfailing. That is why air- 
craft battery specifications are rigid and 
set high 

And that is why more and more air- 
craft operators are specifying Oldham 
Aircraft Batteries as essential equipment. 
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HIGH-SPEED RESEARCH 


R.AeS. Paper on Developments in the Work of the Aerodynamics Division of the NP.L 


Research, by J. A. Beavan, M.A.. A-F.R.Ae.S., and 

D. W. Holder, B.Sc., A-C.G.1., D.1.C., A-P.R.AeS., 
was presented last Thursday, April 27th, before the Royal 
Aezonautical Society, at the Chemistry Lecture Theatre 
of Manchester University. Of considerable interest to aero- 
dynamicists, the lecture dealt with the various wind tunnels 
in the N.P.L. Aerodynamics Division, and the measuring 
instruments and experimental techniques employed. In a 
section reviewing recent experiments, the authors sum 
marized the: test methods and the results obtained, but by 
the very nature of the work, focused as it is on funda 
mentals, much of this information was of interest chiefly 
to the aerodynamic specialist rather than to the man 
primarily concerned with the very much broader field of 
design application. 

When the Aerodynamics Division took it up in 1935, 
research on high-speed flow was, as far as aeronautics was 
concerned, mainly of academic importance and could there 
fore be regurded as more suited to the N.P.L. than to the 
other establishments. The 12in tunnel, which was then 
built, was not only the largest high-speed tunnel in the 
country but was, in addition, the anly one devoted to 
aeronautical work. During the past 15 years, the scene 
has changed completely, and although new equipment has 
been built at the N.P.L,., the apparatus and staff available 
(the staff of the high-speed laboratory consists of four 
scientific and four experimental officers and has been at 
this level for the past seven years) are only a fraction of 
the nation’s total facilities for research on high-speed flow 

It was the authors’ contention that, this being so, it 
was desirable that the N.P.L. should devote most of its 
resources to investigations of a fundamental nature, leaving 
tests of supersonic designs and other practical applications 
to the larger and more suitable tunnels and other facilities 
available elsewhere. Such fundamental work was urgently 
needed because, although in recent years there had been 
a very large output of theoretical work, many of the simplest 
theories of compressible flow remained unchecked by ex 
periment. Such checks were clearly important if further 
theoretical work was to proceed on a sound basis 

Much experimental work had been done at the N.P.L 
on the mixed subsonic and supersonic flow past two 
dimensional aerofoils, and the physical nature of many 
of the phenomena which occurred in this regime of flow 
were now, at least partially, understood Real progress 
had been impeded by the absence of a reliable theory, even 
in the absence of the boundary laver, or of a theory re 
lating to the interaction of shock waves with the boundary 
layer on an aerofoil surface. It seemed that a major part 
of the available effort could be devoted more profitably to 
the study of the flow round finite wings, particularly at 


A PAPER entitled Recent Developments in High-Speed 


MAKING LOADs LIGHTER 


ORK trucks, baggage trollies and many other kinds of smal! 
vehicles of kinds used in airport load-carrying will be on 
view at the forthcoming (June 6th-17th) Mechanical Handling 
Exhibition at Olympia, London. In addition, there wil) be 
examples of almost every kind of hoist, small mobile crane 
conveyor and vehicle used in factory production work. Witt 
a floor space of over 200,000 sq ft, the show—w hich is organ 
ized by the journal Mechanical Handling--is more than twice 
as large as the first exhibition, held in 1948 
Concurrently, the Mechanical Handling Convention will be 
held, when there will be daily discussions and papers by, in all 
foarteen experts on various aspects of the sebject, the emphasis 
in each case being on practical applications A number oi 
films will also be shown 
Representatives of a “‘ mechanical aids" team of the Anglo 
American Council on Productivity will alo attend, and wil! 
organize a discussion on the report which they made after » 
visit to America 


recent 


supersonic free-streara velocities This problem was of 
greater practical importance and, moreover, was covered 
by an extensive theory most of which remained, as yet, 
unchecked. With this in mind, an extensive series of 
balance and pressure plotting tests had been planned for 
the 18in x ryin tunnel on delta wings for which a theory 
was available 

The work on two-dimensional aerofoils would continue 
in the 20in « 8in and in other tunnels, nvt only for its 
own sake, but because the information thus gained on the 
interaction between shock waves and boundury layer might 
be of value in other problems. Detailed tests on 
systematic family based on a representative modern section 
were in progress in the 20in x 8in tunnel which, in addition 
had a full programme of other work. The higher Reynolds 
number that was available in the 18in x 14in tunnel would 
extend the range over which the problem of shock-wave 
boundary-layer interaction had been investigated in the 
past in a most useful direction, and it was intended to 
examine the interaction for a flat plate as well as for the 
curved surface of an aerofoil. The problem was also to 
be investigated in a proposed small tunnel which might 
be drives either by the direct discharge of compressed air 
through the working section or by the vacutun pump, thus 
giving a large range of Mach and Reynolds numbers and 
enabling them to be adjusted independently. This tunnel 
and the 18in « 14in tunnel were, in addition, to be used 
for explorations of the boundary layer of sub- and super 
sonic main-stream flows 

Allied to the work on the interaction sho k 
waves and boundary layers was that removal 
of the boundary layer by suction. This might include work 
on the high-speed performance of new types of suction aero 
foil that had been designed in another part of the Division 
to improve the low-speed stalling properties, or reduce the 
drag. These might have slots near the nose or even dis 
tributed suction over the whole nose section using porous 
surfaces 

The ofin x 9$im tunnel was likely to be devoted for a 
considerable time to flutter derivative research. This field 
was of such importance at both sub- and supersonic speeds 
that one of the 346in « r4in tunnels to be built in the Aero 
dynamics reserved for the continuation of 
these experiments with larger sized acrofoils, perhaps up 
to one foot chord. It was proposed also t take in the 
near future Schleiren photographs with a high-speed camera 
of the round an performing pitching 
oscillations 

In addition to the pressure measurements on blunt-nosed 
plates and bodies already mentioned, the gin « jin tunnel 
was to be used for tests on families of biconvex and wedge 
aerofoils at supersonic speeds 


between 
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flow rerofoil 


R.P.A.F. AT LALL. 


EPRESENTATIVES of the Royal Pakistan Air Force 
recently visited the engineering departinent of Inter 
national Aeradio, Ltd., at Bovingdon Airport. They were the 
Air Commander in Chief, A.V-M. R. L Atcherley, C.B.E 
AF ¢ the Director of Maintenance and Supply, A. Cdre 
R. Bowditch; and W/C. M. A. Cheema 
The visitors inspected work being carried out by I.A.L. in 
nanection withSs radio and radar training scheme to be insti 
tuted by the Pakistan Government They saw a synthetic 
trainer, a high-power ground radar unit and V.H.F. trans 
mitters and receivers for ground-to-air communication They 


were aly 
Pakistan 
ceiver terminal 
ths country 

Among those who escorted the party round the department 
were A. Cdre. E. S. Cadell, managing director, and Mr 
Scott-Farnie, operations manager 


shown equipment for a radio teleprinter link in 
inchades a packaged’ frequency-shift re 
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AIRLINE PIONEERING in AFRICA 


How a Route Along the Nile Was Prospected 24 Years Ago 


HE recent visit of HR.H. the Duke of ‘ 

Gloucester to East Africa to present the 
King's Chorter granting Nairobi the stotus 
of a city recoils @ series of pioneer civil 
flights made in 1926-27 to develop communi- 
cations between the Middie East and this part 
of Africa. The operators primarily concerned 
were the old-established North Sea Aerial and 
General Transport Company (a subsidiary of 
Blockburn and General Aircraft, Ltd.), who 
today run Charter services ot Brough. in this 
erticle a member of their staff recalls the 
pioneer African flights which, in spite of a 
series of misfortunes, provided a sound basis 

for subsequent services 


Slipway: Capt. H. S$. Broad taxying 
the D.H. 50 down the mud into the 
Medway after the aircrafc had been 
named Pelican by Lady Ormsby-Gore. 


Fight” photograpA 


Transport was formed in 1919 by Mr. Robert Black- 
burn and his brother, Captain Norman W. G. Black- 
burn, as a subsidiary of—as it was then known—the 
Blackburn Aeroplane and Motor Company; the initial 
object was to run a flying boat service between Hull, Ham- 
burg and other ports on the North Sea coasts 
Associated with the venture was Capt. T. A. Gladstone, 
who had a distinguished war record and was a flying-boat 
pilot of outstanding ability. In 1924, while on a tour of 
Central Africa, he was impressed with the possibilities of 


‘Tt air transport firm of North Sea Aerial and General 


Pugart 
The survey of the Nile route through Africa was continued 
by Sir Alan Cobham's famous Short Singapore, seen here, 


protograpA 
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an air transport service along the Nile between Khartoum 
and Kisumu, which is in the north-east corner of Victoria 
Nyanza, On his own initiative he opened negotiations with 
the Governments concerned and, as a result, the authorities 
of Kenya, Uganda and the Anglo-Egyptian Sudan agreed 
in principle to give assistance in a preliminary survey of 
the air route which was to be the first step in a branch 
joining the Imperial route to Cairo, The Kenya Legislature 
agreed to contribute {2,000 towards the cost of a prelim- 
inary survey, which it was estimated would cost /9,000, 
and one-third was to be provided by Blackburns. The 
scheme was to use seaplanes operating from the Blue Nile 
and Lake Victoria. Initially it was intended to run a 
service weekly in each direction with eight passengers and 
50 lb of luggage per person, together with 500 lb of mails 
and freight, and later the route was to be extended to 
Cairo in order to connect with the Imperial Airways’ 
London-to-India service 


Quadripartite Effort 


The venture promised to be very representative of the 
British aircraft industry, for the machine to be used was 
a de Havilland D.H. 50 powered by a 420 h.p. Bristol 
Jupiter Mark VI engine; the airscrew was made by Fairey’s; 
and the whole was mounted on twin floats constructed by 
Short Brothers. The aircraft was named Pelican at a 
ceremony at Rochester on November 15th, 1926. 

On December 30th, 1926, the first of several misfortunes 
intervened. The Pelican was taxying on the Blue Nile 
when the bow of the port float was ripped open by a sub 
merged log. To replace the damaged 1).H.50 the Air 
Ministry loaned a Fairey IL] D seaplane powered by a 
450 h.p. Napier Lion, and on February 7th Capt. Gladstone 
arrived at Khartoum, to leave on the following day for 
the inaugural flight to Kisumu over the route which had 
previously been meticulously surveyed on the ground. He 
urrived on the 13th and returned the next day, with 120 Ib 
of mail, via Jinja, Butiaba, Mongalla and Malakal. From 
Khartoum the Royal Air Force flew the mail on to Cairo, 
where it arrived on February 20th, thus saving 15 days over 
ground transport 

The 1,400 miles from Kisumu to Khartoum had been 
covered in 23 flying hours, and it was anticipated that the 
trip would normally be flown in three days of seven air 
hours each 

Another round flight was made, and although this East 
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SWITCHES FOR ALL AIRCRAFT PURPOSES 


Rotax has a wealth of experience in overcoming problems in the 
development of aircraft switches. This experience which we make 


available to you is invaluable to the British aircraft industry. 


Complete Electrical Systems 


| 
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| 
4 
sole at 4 be tripped dé 
| 
j 
st % Advice based on our accumulated experience in this field is 
1. freely available. We shall be pleased to send you an enquiry 
oak | form upon which t utline your requirement | - 
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AIRLINE PIONEERING IN AFRICA . . . 


African venture was dogged by bad luck it was instrumental 
in saving a life when medical assistance was flown to an 
officer of the Colonial Service who was ill with blackwater 
fever at Nimula in the Sudan 

On March 5th, Capt. Gladstone set off once again with 
the late A.V-M. Sir Sefton Brancker, the Director of Civil 
Aviation, as passenger, together with a load of mails. At 
Kisumu, Gladstone handed the machine over to another 
pilot so that he might remain in Central Africa, and con 
tinue his negotiations with the various Governments. The 
return flight was scheduled for March 13th, but when the 
Fairey TIL D, laden with mails, was lifting from the waters 
of Lake Victoria, it bounced four times, the undercarriage 
collapsed and the machine sank. Boyle, the pilot, and 
Blacklock, his mechanic, were taken off by motor launch 
and the machine recovered, but it broke its back when 
landed and was irreparably damaged. The mails, how 
ever, were saved 

The Pelican, which had been repaired at the Blackburn 
operated Greek Naval Aircraft Factory at Athens, resumed 
service on October gth, carrying Viscount Gage, Parlia 
mentary Secretary to the Secretary of State for India, and 
M. Allard, aeronautical advisor to the Belgian Governmenr 
Then, once more, fate took a hand when the aircraft was 


NEW AIRCRAFT WATER HEATER 


a airliner size and luxury of equipment grows, increasing 
eee are made on hot water supply systems, for there 
> or more galleys and several toilets 

Sy meet such conditions the | General Electric Co., Ltd., has 
introduced a lightweight all-aluminiam water beater which 
hough of 3-gal capacity, weighs only 1o tb ro oz when empty 
The heater operates on a 120-volt supply, and the two 750 W 
cartridge-type immersion heaters are thermostatically con 
trolled ; they will, it is stated, maiatain the temperature of the 
water at rpo deg F during withdrawals of up to 2} Jal. Water 
is supplied to the taps on the displacement system, being under 
pressure from the incoming teed to the heater froma the main 


storage tank in the aircraft 


INSPECTION PROCEDURES 


HE Air Registration Board announces that it now has 

available for issue the following new leaflets for incorpora 
tion in Civil Aircraft Inspection Procedures: AL! 3-3, Cable 
Splicing; AlL./7-4, Transparent Plastic AL 8-3, Pressure- 
perated Wheel Brakes; EL/5-1, Sparking Plugin; EL 
Engine Instruments; ML/ 3-1, Flexthle Pipes 

It is stated that the information given in leaflet ML / 3-1 
being a later issue, supersedes that given n flexible } pipes in 
leaflet AL / 4 The total number of leaflets issue 
is 2§. 


to date 


FAST AND FAR-RANGING 


The student of flying-boat design may profitably compare this 

air view of the 350-m.p.h, long-range Convair XPSY-I (four 

Allison T-40 rs with the pure-jet Saro Duchess illus- 

trated on page 56!. The XPSY-! is for anti-submarine and 
S.R. work 


967 
corepletfly wrecked in a crash during a test @ight cight 
days later 

Despite these set-backs the directors of North Sea Aerial 
and General Transport were confirmed in their faith in the 
project for a Central African Airline and they decided that 
the flying-boat was a better proposition than the tloatplane. 

About this time Sir Alan Cobham’'s firm became inter 
ested in the idea of an airline from Cairo to the Cape, and 
after sundry negotiations they joined forces with the Black 
burn group, with the result that Cobham-Blackburn Air 
Lines, Ltd., were registered, and in to27 Sir Alan made 
his famous flight round Africa in the Short Singapore 
flying-boat with two Rolls-Royce Condors. In the course 
of this journey he made several trips up and down Victoria 
Nyanza to check over the information which Tony Glad 
stone had accumulated and his reports proved conclusively 
that the service was a practical proposition 

Towards the end of 1928 Cobham-Blackburn Air Lines 
Ltd., entered into an agreement with Imperial Airways, 
Ltd., with the result that the resources of the two enter 
prises were amalgamated and a company was formed known 
as Imperial Airways (South Africa), Ltd., mainly to protect 
Imperial Airways’ interests in South Africa 

Unhappily, on May 5th, 1931, Capt. Gladstone, in com 
pany with Lt. Cdr. Glen Kidston, R.N. (ret.) was killed 
near Van Reenan in the Drakensberg Mountains in Natal 
when the starboard wing broke off their Puss Moth aircraft 


HELICOPTER FILMS 


A’ the British Council Theatre in London on April 27th 
Westland Aircraft, Ltd., beld a film show and cocktai 
party which were not only extremely well attended but, clearly, 
were thoroughly enjoyed by everyone present 

The two films were both in colour; the first, dealing with the 
capabilities of the Westland Sikorsky $.51, had its commentary 
spoken by Charles Gardner and, apart from a certain 
inexfPeritse in cutting, a very good film it was The second 
film dealt with the use of the Sikorsky S.41 by the U.S. Post 
Office for airanail communication in the district of Los Angeles 
In each case the showings suffered from a lack of lumens 
some colour films require 4 stronger light-searce than do mono 
chromes mf the American film was hance by an almost 
inaudible commentary Despite these cifhculties, however 
both films held the interest well 


FOR WORKSHOP USE 


S lhe UGH equipment of the variety in question is, perhaps 
a littl outside the province of this journal, we cannot 
refrain from congratulating Wolf Electric Tools, Ltd. (Hanger 
Lane, London, W.5) on their enterprise in introducing the 


Volf Cub bome-constructor electric tool kits 

Intended for model-makers and for home kshop use 
generally, these kits are based red Wolf 
Cub’ portable electric drill (capac ip to jin in mild 


teel}, and consist of a 


and attachments 


llar drill, wood 


which permit the basic unit to be 


ing lathe, circular-saw, and polishing and 


duties The portable drill is px fat 4/4 198 6d. and 

nous , at cost an be 

from time to om the principle, until 
the complete equipine is acquired 


ROTOL APPRENTICES REWARDED 


ae AKING at the annual prize distributi to apprentices 
f Rotol, Ltd., Mr. H. T. Chapman, A.F kK Ae.S. (director 
and general manager, Armstrong Siddeley Motors, Ltd.) said 
that he did not think the gas turbine had made airscrews 
bsolete It our c mpany's belied said that pro 


pellers are gé to be require ind when I say propellers I 
mean all the things that gx th them—for as long as we can 
foreere 

Mr. ¢ hapman recalled tha e the apprenticeship scheme 
vas started in 1939, 44 Higher National Certificates in Mechani 
al Engineering snd So Ordinary National Cerificates 0 
Mechanical and Electrical Engineering, had been gained by 


Rotol apprentices 

Mr. J. M. Reid, general manager of Rotol, Lt ail that 
since the commencement of the scheme 144 apprentices had 
completed their training. and of that number too were till in 
the Company's ernploy 
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ORRESPON DENCE 


The Editer of © Flight 


Light Twins 
WAS interested in your leader of March gth 
a Light Twin.’ I hawe felt for some time 
is scope for a light twin with this specification: — 
Airframe all-metal (fabric-covered frame will do 
Metal airscrews 
Economical cruising speed, 150 m.p.h 
Minimum range, 800 miles (distances out here are great) 
Seating capacity four. with, if pow ible, space for 4 
limited amount of luggage 
Price, £1,500 
Refinements might include a retractable hydraulic under 
cartiage (no electrics on any account, as the monsoon plays 
Old Harry with these) and V.P. constant-speed airscrews 
I expect it is pretty well impossible to produce an aircraft 
for this price with such a specification, but even if the price 
is allowed to reach (2,900, a metal twin should be a success 
Speed and range and plenty of power are, to my mind, the 
M. R. C. THOMAS 
Sometime F/L., R.A.F_V R 


Wanted— 
that there 


main essentials 
Caleutta, India 


B.E.A. Names 
of nothing Jews 


| CAN think 
of elderly American Dakotas operated by E.A fter 
British aviation pioneers (see page 532, Fight, April 27th). I 
seem to remember that a fair time ago you published an artic le 
in which aviation pioneers hames were suggested tor a fleet 
of new aircraft This is a commendable idea, but has certain 
drawbacks While passengers that is, the public find a 
certain amount of glamour im such Rames 45 North Star and 
China Clipper, and dignity in the Queens and 
Mauretamas of the shipping lines, with all due respect one 
hardly feel like saying I am flying east by Alcock 
to-night or I am browned-off with the Brown, it's always 
turning back with engine trouble Even so, great names are 
well worth commemorating, and suitable among them are kings 
pioneers, and kmights of old 
Other suggestions, by no means all original, but nevertheless 
worth considering especially for the smaller ‘and faster types 
of aircraft, are the mythical gods and goddesses, fleet-of-foot 
animals in the antelope and hound classe vea birds and birds 
winds, and weapons of the javelin and arrow kind 
ould be prefixed with a class name, as 
‘Star’ BSAA Golden., Crystal Fleet 
to mind in this connection 
For portly transports such as the Stratocruiser 
thing rather more substantial seems to be required, and here 
wuinties and historical cities are good names which have the 
aircraft unofficially adopted by the 


ipproprute than 


there is 


would 


these 
types tor 
ty pe, some 
idvantage of getting the 
people hying in the areas concerned 

1 always think the Americans and Canadians have we nderful 
available with the colourful names of Indian 
Indians themselves have given t 
JACKSON 
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The names and 


view in all directions, so that he could tow a large aircraft 
safely im restricted areas, and the engineer would serve as a 
look-out when not operating the tender’s controls and minister- 
ing to the requirements of the airliner, The tender, with quick- 
release couplings to the aircraft, would provide conditioned 
cabin air, high-pressure air for brakes, etc., and electrical power 
for lighting and starting to save the aircraft batteries. This 
would be in addition to its towing capacity, and some of the 

feeding ’’ would be done while actually towing 

For might work it would carry headlights, adjustable spot 
lights to pick out the aircraft wing-tips, and plenty of coloured 
recognition and obstruction lights It would have telephone 
onnection with the aircraft, and radio-telephone communica 
tion with the control tower, possibly on a special frequenc) 

With practice, a great deal of taxying and parking time and 
trouble could be apart from the fuel and power econo 
mies for the aircraft As runway systems become more and 
more complex—-take Idlewild, for example—pilots have their 
work cut out at night or during poor visibility to find their 
way around before and after landing, and mistakes are a 
potential danger A tender driver completely familiar with 
the layout would need instructions and would do the 
job more quickly All the usual after-landing drills and ct 
could be carned out while being towed, the aircraft crew giving 
their full attention to the job rather than trying to help the 
captain find the tarmac A minute or two might also be 
saved for the passengers if the usual pre-embarkation instruc 
tions could be broadcast to them via the tender by R/T during 
J. G. BLACK 


saved 


fewer 


rec ks 


the towing-in process 


London, 


Breezy Broadcast 


"THE paragraph in Gliding News"? in Flight of April 
zoth, concerning the broadcast from Dunstable on Easter 
Monday, calls for comment. The London Club's two-seater is 
not a T.21B but the T.21: prototype, so there was no question 
of replacing its windshielis—it never had any, except for an 
experimental pair which lasted about a day and, apparently, 
made the airflow round the cockpit worse rather than better. 
The whole nose of the T.21 is shallower than that of the T.21B 
so that very large screens would be needed to protect the crew 
and no satisfactory design has so far been evolved 
The lack of windscreens is no great disadvantage in normal 
conditions and at normal speeds, but on Easter Monday the 
air was very rough, especially at the time of the broadcast 
when a front was still passing through, and it was necessary 
to fly fast—in the case of the two-seater, at about one and a 
half times normal speed—to avoid being blown behind the 
ridge and being stalled by a down-current 
1 was flying the Prefect at the same time, and found cond: 
tions quite terrifying, with severe gusts, lift and sink inextric 
ably mixed, and the high wind speed making wariness of be 
blown back very necessary My barograph 
down'’ of gooft in 14 sec! 
Incidentally, I believe we were the only major club operating 
n that day, and in those conditions a broadcast from any 
glider, even with screens or a full canopy, would have given 
the lay public the impression that gliding is a pretty hectic 
iffair. PETER RIVERS 


London 
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An artist's conception of the appear- 
ance of the airport “universal render" 


suggested by J. G. Black Ta 


— 


ENCINEER 


| 
as 

Bee 4 

1 

: 
: 

i 

bate 
5 
Sree | 
Phe question now hat is the next — 

tage let airliners wil eed severa SPOTLIGHT 

sorts of service at airports, 4 will pre 4 & STBD i=) 
parked a t S 

te le . j | AS 

4 

1 engineer | 3 

loubt e place OWING BOON 4 

3 

: 

| i 

: 


FLIGHT, 4 May 1950 


Flight” photograph. 


NEAT WORK by Meteors and Vampires at the Thorney Island demonstration referred to in the caption at the foot of the page 


SERV-ICE 


AVIATION 


Royal Air Force and Naval Aviation News and Announcements 


Pageantry in the Air 
HE R.A.F. will play a distinctive part 


in future celebrations or occasions of 
national importance, His Majesty the 
King having given approval tor forma 
tion flights, usually over London, to tak: 
place at such times. Flights will be mace 
by not less than three squadrons of ait 
craft. Fighter, Bomber, Coastal and 
Transport Commands will provide the 
aircraft in rotation 

Occasions so commemorated will i 
clude the Sovereign’s official birthday 
and such events as the birth of a Royal 
Prince or Prinvess and the wedding of a 
child of the Sovereign 

{n overseas commands, where the occa 
sions will be similarly marked, the 
formations will normally fig over the 
Government House, or, where there is no 
direct representative of the Sovereign, in 
the vicinity of the Headquarters of the 
R.A.F. formation concerned 

In announcing this new policy, the Air 
Ministry makes use of the term fly 
pasts.’’ It might be an appropriate time 
for the R.A.F. to select a more pleasing 
phrase, such as “‘ air parade,’’ in keeping 

» formal nature of the occasions 

ebrated 


(,/C. Ramsbottom.Isherwood 


yur regret Fight records the death 
on April 24th, in a flying accident 

H. N. G. Ramesbottom-Isher 
wood He -+had commanded R.A.F 
Station West Malling. since July oth 
1949, having previously been a Deputy 
Director of Command and Staff Training 
at the Air Ministry since August, 1947 

if Ramsbottom-Isherwood had a 
distinguished war record In January 
1941, be was given command of a sector 
of No. 9 Group, and later served as con 
troller at the Group Headquarters before 
being appointed to lead No. 151 Wing of 
Hurricanes, which was sent to Russia 
later in the year 


Salute to “Ark Royal” 


LURING the launching of the carrier 
irk Royal by her Majesty the Queen 

at Liverpool yesterday, the following 
squadrons, Operating from Royal Naval 
Air Station Stretton, were due to fly 
past: Now. S09 and S02 (six Sea Hornets 
and twelve Sea Furies and Nos. 1341, 
1832 and 1533 (sixteen Seafires) Nos 
80g and S02 Squadrons are regular units 
and the others R NVR. Lt.Cdr. 1. O 
Armour whe commands Na Son) 


Squadron, was due to lead the fly-past 
and the R.N.V.R. element was to be 
under the command of Le-Cdr. R. |! 
Cilebrist mmanding officer of No. 1841 
Squadror 


Charter Trooping Service? 


"THE Air Ministry is reliably reported 

t the possitulity of 
mploy mmercial aircraft and crews 
supplement Transport Command's 
trooping service from Britain to the 
Middle Kast and Par East. It is thought 


t materializes, the crews 


‘ remibers { a special 
R.A.F.V_R In recent leacing 
article, / ht i sipport to the pro 


posal that the larg harter companies 
should be organized as an auxiliary trans 
port force for use in war-time 
Realization of such a policy —which, in 
any case, seems a logical and inevitable 
result of financial restrictions on the 
peace-time strength of Transpart Com 
mami—would be greatly facilitated by 
everyday Service use of civil resources 
tor the charter companies, too, the 
scheme has advantages Like the Air 
Lift, it would constitute both a valuable 


uational se e and also ensure that the 


DELEGATION : Seen 
with GC. H. Eeles, 
C.B.E.. at Thorney 
island, where they in- 
spected the station 
and witnessed a flying 
demonstration, are 
members of the 
Egyptian Parliament- 
ary Delegation. 


photograph 


| | 
sta 

: | 

4 

¢ 
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SERVICE AVIATION... 


and therefore 
their 


an use the fall 
economical —~ potential f 


perators 
moet 
Hects 

An equally promising 
affecting the servicing problem, is that 
the K.A.F. should sub-contract a pri 
portion of its work to certain civil main 
tenance concerns 


suggestion 


Curtis Prize Awarded 


the 
Curtis Memoria 
the 


year 
Prize 


RAF 


the second to be awar 

D. P. T, Cope 
now transferred to Class E reserve 
Vas 


Horsha: 


f the examinat he 
fitter armourer at 


the time « 


ard derived 
members of 

the former RAF yal Service 
memorial to e late Col. Ivor 

+f who was Educational 

r to the Air Ministry from 1918 to 


N. Ireland Appointment 


Wis effect from May ist, A. Cadre 
N. A. P. Pritchett has been ap 
winted Air Officer Commanding No. 6 
Northern Ireland) Reserve Group and 

Air Force Officer in N. Ireland 
served in his new com 
when he formed, and 


Station at 


previously 
1941-42 

of, the ( 

rner, Belfast 
Pritchett recently relis 

the post of Director of Manning 

Air Ml nistry, which he had held 

» December, 1947 Most of his war 
was spent with Coastal Com 

Born in 1904, he was commis 

med from Cranwell in 1924 and served 


masta) 


with the Fleet Air Arm for some years 
before the war, in the carriers Argus, 
Furious and 


Bomber Command Reunion 


H' STELRIES within the Central Lon 
how area will be the objectives of a 
vast force of ex-Bomber Command mem 
bers operating on Satarday, May 2oth 
The unique Bomber Command Reanion 
for 1950 has been planned by the Path 
finder Association, in co-operation with 
the R.A.F_A.; each war-time station has 
been allocated a London 


RESCUERS: Seen at the R.A.F. Trans- 
port Command booking centre in 
Devonshire Street, London, before , 
leaving for Malaya to fly Westland- 
Sikorsky helicopters on ambulance and 
rescue duties, are Flight Lieutenants 
K. Fry (left) and G. Meyrick 


enable old friends to find each other 
sithout difheulty. Below is reproduced 
1 complete list of rendezvous points for 
he various units. Further details will 
given by the Pathfinder Association 
Mount Street, London, W.1, pro 


FIVE NAVIES are represented in this scene at Hamble, in which officers are receiving 
instructions before taking off in an Anson of the Royal Naval Air S:gnal Squadron, 


stationed at Air Service bites 
(instructor), Lt. E, Kristiansen, 


Hellenic Navy, Lt. K. Hashish, Royal Egyptian 


Left to right are Le. H. G. Cunningham, R. N. 
oyal Navy, Lt. Cdr. K. Notaris, 
t. 


avy, Le. K. Daing, Burmese Navy, 


A. Fahmy, Royal Egyptian Navy, Lt. Cdr. N. Serathakis, Roya! Hellenic Navy and Lt. 


Cdr. C. H. Papasifakis, Royal Hellenic Navy 
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vided that each individual enquiry is 
«companied by a stamped addressed 
envelope 

Etsham Wolds, Kwmington--Bear and 

Beas Street, Charing Cross Koad. 
of Grapes, 45, 
Ludjord Magna.~astie, burnival 

Holbora. Wwkenby, Faldimgworth 

han, 34, Kingley Strert, Kegent 
Scampton.—-liorme Shoe Hotel, Tot- 

tenham Court Koad Hemsweili —The 
Crown, Gt. Monmouth Street, W.C.2. Fis- 
hkerton.—The Crown, 51, New Osdor! Street 
Dunkotme Lodge, Cammenngham.—-Devon- 
shire Arms, 21a, Devonshise Street, Port- 
land Street, Wii. Grimsby, Bimbrook, Kei- 

‘ern of Gloucester, 497, (ford 
“treet Stradishali, Chedburgh The 
George, 1, D’Arblay Street, 
ommon, Gosfield, Birch —Goldin Lion, 25, 
King Street, St. James's. 

Miidenhall — YVhe Crawford 
Street, off Baker Street. Methwold, Tud- 
lenham —Helvetia, 23-25, Oki Compton 
Mreet, Wii. Waterbeach, of 
Feathers, Oxford Street Witchtord, Felt 
well --King John's Head, Albemarle Street. 
Pocklington, Elvington.——Blue New- 

Street, War Full Sutton —Cock 

Gt. Portland Street Drift 
Wardour Street. Lecon- 
George and Dragon, 64, Shaftesbury 
Lassett.—Horse and (room 125, 
Portland Street Hoime --The 
William IV Street, Charing Cross. Bre 

Golden Lion, Dean Street 
\venne, Melbourne.—Coach and 
Sruton Street, Snatth 
Wells Street, Burn.—Pillars 
culea, Greek Street, Soho. 

Woodbridge, Carnaby. —Bag 
juckingham Palace Road Waddington 
Lincoln, Blandford Street, Shel 

Mason’s Arms, Tichborne 
Bardney, Coningsby.—Red 

Princes Street, Westminster. Wood- 
hall Spa, Metheringham--Round House, 1, 
sarrick Street, W.C. East Kerhby, Spilsby. 

>un and Horseshoe, Mortimer Street, W 1 
sirubby, Syerston —Sunderiand Arms, Sack- 
ile Street, W. Fulbeck, Balderton Stags 
Head, New Cavendish Street, Wir. Linton 
m-Ouse Turner's Arms, Crawford Street, 
Wa Tholthorpe, East Moor, Leeming ~ 
Devonshire Arms, 17, Denman Street, Pj 
cadilly Shipton -on-Swales, Dishtorth, 
Middleton-St. George.---Woodstock, Wood 
stock Street, W,1 & Group-—Path finder 
Stations.--Pathfiinder Clob, 115, Mount 
Street, W.1 Radlett, West Raynkam 
New Inn, Edgware Road 

Foulsham, North Creahe.—Red Lion, 2, 
Duke of York Street, Jermyn Street. Little 
Snoring. Swannington The Crown and Two 
Chairmen, 32, Dean Street, Sohx 
singham, Oulton —Pevle’s Hotel 
Fleet Street. Swanton Moriey 
Dolphin, 25, St. Martin's Street, Leicester 
Square. /andholme, Blyton, Sandtoft, Stur- 
gate—The Phoenix Hotel, 19, Princes Street, 
Cavendish Square, W.1 North Luffenham 

Porcupine, 48, Charing Cross Road. | ool 
fox Ledge, Bottesford, Langay.—The Two 
Chairmen, 1, Warwick Street, Charing 
Cross Marston Moor, Rufforth, Acaster 
Valtis —Royal George, 133, Charing Cross 
Road Swinderby, Wigisey, Winthorpe 
Buncl f Grapes, Shepherds Market, W 
Tor fe Yorkshire Grey Piccadilly 
Wombleton, Dalton —King and 
Wales, $1, Brick Street, 
ningley. Worksop he Rising Sun, Ebury 
Hrvige Road, S.W.1 Vo. or Group Sietions 

Seots Hoose, Cambridge Circus, W« Ne 
g2 Group Stations.— Marquis of Granby, Cam 
bridee Circus, W.C. Hrampton Grange, Kei 
termgham Hall—York Minster, Dean Street 

Elvedon Halil, Cottesmore.—The Fal 

Wardour Street. Folkingham 
4;rosvenor Arms 


Posts 


Wellington 


gAton 
Shaftesbury 


Horses, 


Lion 


Laken 

Grosvenor Street 
Marham.—Lord Belgrave, Whitcom! 
W.C.2 Sculthorpe orse and 
22, Whitcomb Street, W.C.2. Squad 

based im Italy Ruraning Footman 

Charies Street, Mayfair 

in Middle East.—~Maytair 

Street, Piccadilly 

Squadrons. — Shepherds 

Market, 


Hotel 
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Safety for your Aircraft. 
Complete immunity from 
Auto-pilot failure worries. 
Pilot's best friend 


ARB. HEIGHT & SPEED 
restrictions removed when 
installed in Aircraft. 

Send for our illustrated 
Brochure. 


BLACKBUSHE AIRPORT 
Teleph : Camberley 1437-1438 


4 May 1950 2) 
: 
INTEGRAL LTD. COUSINS ST. WOLVERHAMPTON Speciatin: che dengn and manufacture af Hydrawhe for Awer af 
AFETY { UT-ouT-\UTO PILOT | 


THE VALUE OF 


TECHNIQUE 


Reynolds can boast of no prowess at snake-charming 
but they doknow how 
to “eall the tune” 
when it comes to the 
particular technique 
required in tubular 
manipulations, weld- 
ing and fabrication 
from a simple bend 
to a highly intricate 
welded structure 
completely fitted up 
to customer's re- 
quirements, 


REYNOLDS TUBE CO. LTD. 
HAY HALL WORKS - TYSELEY - BIRMINGHAM 


Of interest to 
Flying Clubs and 
Private Owners... 


Radio and Radar Maintenance needs the attention 
of experts 

We specialise in the installation, overhaul, repair 
and test of the following equipment: Marconi, 
Murphy, Bendix and Collins 


Also V.H.F. by Standard Telephones & Cables, 
Plessey, Ekco and Cossor. 


FLIGHT REFUELLING LIMITED 


(A.R.B. & AJ.D. Approval) 

Tarrant Rushton Airfield, Blandford, Dorset 
Telephone : Blandford SO! 

Agents for Ekco, Murphy, and Plessey V.H-F. 


hed 


THE COLLEGE OF 

AERONAUTICAL 

AND AUTOMOBILE 
ENGINEERING 


(The Chelsea College.) 


Complete pr&ncal and technical 
training for entry to Civil and 
Commercial Aviation or the 
Automobile industry. 
Entry from School-leaving age. 


Syllabus from Bursar 
Sydney Street, Chelsea, S.W.3. 
Telephone FlAxmen 0021. 
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SHEETS AND SECTIONS 
A.1.D. SPECIFICATION 


BERSHO 


-ROTHERHAM 


The Right Start... 
for a Fine Finish 


® Start right when you apply the finish if you 
want products that possess both “eye appeal” and 
“ buy appeal.” 

Aerograph‘DeVilbiss spray systems start you right 
because they apply the most beautiful, durable finishes 
obtainable to-day—and at low cost. 

An Aerograph engineer is available to give you expert 
advice on the selection of the correct spray system for 
the finish of your particular product. 


THE 


AEROGRAPH 


co. LTD. 


Lower Sydenham, London, 8.E.26 
Telephone: Sydenham 6060 (8 liv-s 
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Via Via BEATEN PATH IS THE 


f 
CONTROLS 


L 


~ 


TEDDINGTON 


CEFN COED, 


MERTHYR 


SAFE PATH. 


We cannot of course claim to know all the answers 


to the control problems met with im aircraft, but we 
have travelled far and we have considerable experience 


to fall back on 


You benefit from this 


hen you specily “Teddington 


Controls”. 


CONTROLS LTD. 


EYD#FIL, SOUTH WALES. 


BE A NAVAL OFFICER—and FLY 


Join today’s Royal Navy — and se the world at 
600 m.p.b. | It takes the best airmen in the world to fly 
jet fighters like the Supermarine ‘Attacker’ off carriers at 
sea. Perhaps you can be one of them? 


If you have the qualifications shown below you are 
eligible to apply for a Short Service Commission of 8 
years as an Officer Pilot or Observer. You will enter the 
Navy a8 an Aviation Cadet (which is Officer rank) to train 
for specialised and adventurous service in the Navy's 
carriers all over the world. 


And this training gives you the opportunity to keep 
flying after you leave the Navy; civil aviation wanta 
RN officers as pilots, and a scheme is in operation to 
select suitable officers before they leave the Service 

Step in now and catch the next entry list-—it closes on 
June Ist 1950, Post this coupon Now for full details 

TO Secretary of the Admiralty, CW Branch (521), 
Queen Anne's Mansions, London, S.W.1, 
Please seud me full 
Short Services Commissions as 
Pilot or Observer in the Roval 
Navy. [ am between 17 


étalls of 4 month« and 21 years old 
uamarriel, physieally fit; up 
to Certifieate standard 
with credit in Mathematics, 


yoars 


i 
2 4 May 1950 
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RTISEME 


New Black or Tan 
alli-leather 
FLYING BOOTS 
lined throughout 


in good 

lity whate drill 

tally cut for 

smartness and com 
16. 


wide vision Mark VIII GOG- 


Br RA 

GLES, 46. Ex AF. Mark VILL Sun Spectactes, 
21 -. Luser goggles 

LEATHER JACKETS of all types in stock. Write 
for list 


Length Black or Tan Leather FLYING JACKETS. 
lig trons, all round belt, £10 146, Dalton Computors 
ully sheepskin an Leather Geuntlets, 
$@-. Brand New Double Thickness WHITE SILK 
VES RAF. Outer Flying Suits 
Brand N 426. Fur Collars, 611. Genuine ox- 
IRVINE — sheepskin ot fur lined, 

rican White Lambswool 
FLYING JACKETS.” F irst-cless selections from 106 «, 
Ali goods are sent POST FREE. 


SERVICE SPECIAL TERMS TO FLYING 
SECRETARIES. WRITE FOR PAR- 
Fic ARS NOW 


Send 34. in stomps for NEW CATALOGUE 
TRADE SUPPLIED. 


D. LEWIS 


Leather Clothing Ma wifecture?s 
* Home or Export 


124, GT. PORTLAND 8T., LONDON, W.1 
Trade Invited 
Tel.» Meeseam 4314 Tele. Aviakit, Wesde, London 


AUSTER AIRCRAFT LTD., 


have almost concluded their design 
work for the Bristo! Aeroplane Co.on 
Brabazon Mk. 2 components and can 
now undertake other work in their 
SUB-CONTRACT DESIGN OFFICE 


For details apply :-- 


Rearsby, Leicester. Tel. Rearsby 276 


Ex.-R.A.F. BUBBLE SEXTANTS 
Mk. Ka. (with 2 minute mechanism) 
1X. (re-aligned with Maker's 

Seal intact with bulbs) 42 6¢ 
Mk Ix (in good condition) 2? 
Packing and Postage 2 6 each extra, UK. anly 


NEW NAVIGATIONAL COMPUTERS Mk, 111.0. 
10- 


Gi Major |, ander two hours, fully 


only, price with 12 months’ ( 


PROCTOR 5, £2 per wk 


‘ titty ir 
Hereford Ar feid 


AIRCRAFT FOR SALE 


APIDE. on 1.350; tuli C of A and 
hours, many otber aircralt avetiadie 


details 
| AIRCRAFT SERVICES Crerden A 
Creyden TTT?. Cudles. Pieldair, Crosdon 


K. DUNDAS Lia 


Division. 28. Bury St.. London, Wi 


TOR 


IRCRAFT and spares 


and setodrome equip nes 
é 

Bury &.. London. SWI 

~ 

2948 


I ARLINO TOR AERO CLUB have the 
for mile 
PROCTOR aircraft; two have complete 
hauled ome with long-range tanks 
12 months C from £525 


AGISTER wow hours, excellent 
12 months C of A.. price £475 


USTER aircraft, Lycoming engines. low hor 
4 months C. of A. from £575 


ITH Miner. iow hours. 12 months’ C of A 


4 
| "EIGER Moth. suitable for spares; offers 


{MOINES 


Cia Minor |. under two hours, fully certified 
ee Cheetah 1X, low hours. offers 
AERO CLUB. 41, Blackwellgate 


Durham. Tel. Croft 144 


F G, MILES, Lid., Redhill Aerodrome, Surrey 


field Ridge 2200 


‘TWO Miles Gemini Mark 1A with 12 months 


ovalinble shortly), these machines are at 


| being overhecied and reconditioned in our works & 
Miles emyuiries invited for details 
Ltd. Redhill) Aerodrome, Surrey 


teld R 2200 


M ARK I Anson. but fully modified 
| IVE ts clear.—Box 2512 


KHER Moth, five months ©. of A.. engine 550 hours 
659 


airframe 1950. offers to Box 


Moth and Procter aircraft, probably the finest 


of their type, offers required Vendair 


Airpert Cre, 5777 


PROCTOR Hil, with C. of A., very low hours 
rimson and silver, cruises at 145. any trie 
Pop.ar Grove. Stockton-on-Tees 


PIPER Cub J-5 1959 manufacture, brand new 
for export 


Comtinental A-65 engine 


x 
DIFER Cub J-5 with Contisental 65hp engine 
tilver and Dive. with 12 months’ C. of A. 


680 hours. engine 440 orice £475..-A. 
Gatwick Morley. Sarrey Tei. Horle 
Ext. 5 

NSON Mark | freighter eariy delivery wit 


months’ C of A. fully modified with 


| noth airframe and engine. T/R 1154 radio 
£995. 7 passenger seats can be fitted 
quiret Box 2511 
SUPERBLY fitted Anson Mk for mie passenger 
ats uphoistered and soundproofed by Rumix 
longerm C. of A radio VH-TR 1143 and TR 
4°35. readily ble freighter, best 
ver 2510. 
JAIRCHILD Argus I with Warner Scarab en 
jane. 165hp. airframe 600 hours, engine 45 hours 
ole biue and cream, with 12 monthy C. of A 
another similat but without C. of A. at £49 
Walte Gatwick Airport. Horley. Surrey Te 
1510, Ext. 45 


pape 


AIRCRAFT FOR HIRE 


POR hire 
Autociats 


| oer wk.. £90 per 4 wks 


APIDE. £5 per hr.. £75 or wk £290 oer wks 


AINTEN ANCE mecrance. hangarage. petro 
Herefori Aviation Centre 


combttion 


IMPORTANT GUIDE 


over 3) Home Study 
ourees of technical ime fing 
E A 
wm, Aere Engines, Ais Wovigetion, 


ete. Our Courses have been approved by the 
Seciety 


WE GUARANTEE 
“NO PASS—NO FEE” 


A copy of this enlightening walde t well- 
paid poste will be sent on 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
“Wit Pinca 


Aero & Jig & Tool 
Draughtsmen 
in Great Demand 


MEN AND YOUTHS 
- There is am tosatiabte 


temand foe Aero, Tig anni 
loot, ete Draught 


previews practical ex 
who are 
to Prepare meet art 
accurate drawtugs 

QUALIFY AT HOME—IN SPARE TIME 


Alter brief, intensely 


interesting study onder 
taken at home in your spare time YOU 


an 


an 


attractive am post as 
Vacancies are 


GUIDE..-......., 


The Free Guide costaine « 
information of the greatest itepertance t 
those sewking surh sa 


ranches of Dy 


Matric. and 
ete, abe Rar. Maths, et 
together with pe of remark 
at 


SUCCESSOR NO FEE 
Write new for your copy of tris remarkable 
publication h may well prove be the 

in your career, 


NATIONAL INSTITUTE OF 
ENGINEERING 


(Dept. 427), 148-150, HOLSORN, £.0.1. 
(South Africa Bronch ECSA. Box 8417 
johannetbur@ } 


COTTON BAGS 


FOR SPARE PARTS, Etc. 
WALTER FELTHAM & SON, LTD., 


imperial Werks, Tower Bridge Road, 
Telephone HOP 1764 London, 8.2.1 
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AIRCRAFT FOR SALE 


RLATON, i Piccads Lenden, Wi 
PUROPE'S biggest ecropiane dealers wish to commen', 


with becoming sericuenem, on the new gre of 


petro’ 
TOW that the beckroom be 
+ gallon Means aper it fellows 
that dearer aviation petrol opens up fescimating vistas of 
(cheaper eviation. Obviewsly the maite & Up goes the 
brice and Gown comes the cost it ae an that 
aad indeed it ia simpler 
the matter te ite logical comelasion we ay 
in WHA besoming seriousness) that the 
ime remaed 


whe deo not benefit from the 

price pet © Uhe glider and eatipleans folk i 

KLE TON now what we believe | 
to be the most sitractive Auster Autocrat im the | 

Word it aimee pew aad at the makers | 

works. Due to tin African ont being unable to take 


we have completed the purchase ourmives and 
the fet 


T bas oll in airframe and 
engine tolkewing extras fitted: Starter 
tank. compass, silencer, eitiog, clock 
sensitive T and B. indicet ote it cost 
£1,700. make ws an offer 
bHACKLETON Lad., also offer 
AERO. The famous Auborre therto owned by 
The Aeroplane Low offer noorptabie but for ex 
port oF rent of A.. and fitted many extras, 
range tank 
Miles Gemini, be ate | 
£1550 rusty 1951, fitted 
perry Directions! Ciyre and A a) Herizon, landing 
plane is beautiful | 
rder and ie strongly recommended by u 
€x95 Miles M 54 Messenger: of recent meanafa 
tare, kong -term Oertifiente re 
ently repainted and in ve fice sound cendition; the 
hee pest Messenger ve have ever been able te offer, Any 
ation Lom 
new Certificate Alr 
C550 worthiness, fitted with new | Lycoming j 
engine, new and full pane 
trols, hevigation et any 
Fairchild Argus 4-aater, o@ere wanted 
Cert ate Atrworthiness, newly upheois 
tered and tied new *-howr engine, equipment stan 


dard starte generator, and 


ants 


plus 


Landen 
Oab 
i 


Pieesdilly 
sean 


Lad 


ek 
BHAC KLETON 
wi 


Regent 
Shackhud, Londen 
( pina BEA. supersed 
have Rapide Aircraft for sale 
Channel radic with andi © 
nvited — Patrick Mot t $79, Bristol 
ham, 29 Tel. Belly Oak 1104 
AIRCRAFT 
SHACKLETON Lt 175, P 


v4 t whedule service we 
peasenger seats 
of A.; offers 
Birming 


adilly, Londen 


wish 
hours and 


deale raf 
Gemini low 

at in similar sonditien, preference 
with comprehensive equigmment and 
accident free 


ne 


vhoee hist 


pe AILS 


W BHACKLETON Lid 


A 

Mewmenger 

§ metal prop an 
arm Box 5004 

USTER 

4 

Clarence 


ave to 


ily 


Lonoon 
ARVARD fend 
and 
TANTED, 02 Link Trainer 
and houre run since last overhau 
IRWORK, Ltd, Bleckbu Airport, Yateley, Nr 
Caniberiey, Surrey 


aft and spares required, 
to Box 3820 


aine 


compiete. advise cast 


whe 


wanted |mnediately 
eoned VAP. -Pull partice 
(4928 


low 


and 


deta 
purchase 
Turner 


send f 
ash 


erst 


Autocrat wanted 
price for 
oar wanted Tel 
Rd, Londen 
DUNDAS, Lid 
end overseas 
offer alreraft 
Lid, Av 
Whitehal 
AIRCRAFT ACCESSORIES AND ENGINES 
ATTERIES Dt 


We have « brick 
send ws detail: 
engines, spares 
29 


demand fram 
of anything you 
ele ate 
lhury &, 


New lav ete 
ta artier ote 
Riackbuahe Airport 
( TON TINENTAL and in stork 

for these engines from 4 ‘ohp to 1aShp 
Gatwick Airport. Morley. Sur Te! 
bat 4 


B" AND 
engine 
atic A 


We 


plete 


price 
St Sidd 


being diaman 
bull available 
Ltd 


propelior 


new Sea Ot 
nm appli 


floats, wings 


w ary 
ARNER 

overhaubedt 


Super Scareh 165 engines in stock 
and fegulring certification 
Airport. Morley, Surrey Te 


IRCRAFT instruments w an 

Gyrepilct AS end Jack and Meints ASA 
Gyreptiet end accessories also the majority of norma 
fight amd engine inatrumentsa, such as artificial harieen 


supply from stock 


directional gyro. airapeed indicators (mph or &nots 
senaitive allimeters. boost gauges. vacuum giuges of 
pressure gauyes. off temperature gauges 


eauges, fuel contents gauges. turn and bank 
rate of climb indicators 


{ various makes and types 


peroved fer instrument 
jck service at moderate prices Water, Gatwick 
Horley, Survey. Tel. Morley 1910, Eat 


heve proved that Od per | 


Janding | 


preferably with | 


AIRCRAFT ACCESSORIES AND ENGINES 
A RAPT spores. comprehensive mange 
4 AGS. alee engine spares and airacrers 
| prices Wemern Airways Airport, Wesion-maper 
AIRCRAFT ACCESSORIES AND ENCINED 
WANTED 


alrscrews, ot Gemini alreraft.— 


of Piying, Thrusten, 


W ANTED wooden 
Wihtehire School 


| reconditioned 


Mania 
wan any cotmditson 
€ yaon 
¥ required. 2 Pairey-Reed propellers. type 
XI. for Miles oven, 2 synthetic finish 
| worden propellers (one us omid te given in pert 
j exchange Pickford Aviation, The Airport, Guernsey 
[4915 | 
AIR CHARTER 
BROOKLANDS AVIATION, Lid Proctors and 
Rapides available Broos ands 
Aerodrome Weybridge ywell Aero 
drome, Northampton (Tei. Moulton 215511 Shoreham 
Airport, Sussex (Mhoreham 2566) 


AIRCRAFT HANDLING 


aft han ne at 


Au 


Cottage 
urchase terma and arrange delivery ahd sites with 


tucilities, write for free of 

ics 
CARAVANS, Ltd Hall Park Garege 
hamsted. Tel. Berkhamsted 420 0602 
Ad ould P.O.R. your living out allowancedf 
| hed stamewhere to live-and you can have 
|} caravan immediately from the POC Caravan Centre 
| write now for your free cepy af the POC service parm- 
| phiet and solve your acem. problem, call during your 


next 48 and discuss the dea. we have already fixed 
many types who now say it's fuat the job 
Fee CARAVAN CENTRE, 200, Cricklewood Broadway 
Lendon, W.2. Giadstome 2234. Open daily from 
& 30-6 Sundays by eppointment only ¢ 


up 


M* TA and Rome, Moly Year passenger special reduced bloc rates avaliable 
fixed (als types ycronia Stn. to Gatwick Airport 35 minutes, 
| W RITE (Maita), 12, Bouth Valetta step fram platform om to alrport, Por ful 
Cabies. Shipussure, Malta or | ars write, ‘phone or oa persona Ly Phone Craw ry 
5 
AIRCRAFT SERVICING 695, exto 
MILES, Lad, Redhill Aerodrome, Sarre Nut- | & ESSEX ABRO CLUB, Broxbourne Acro- 
d Ridge 2200 j drome, Essex, from Liverpoo! Su 
design. maintenance and air Organiza or Green Line Route 715 from Broadcasting How 
staffed by experts om Ailes Aircraft Major | lesson, half an hour for 30 Tet 
modifications @ speciality, radio tnetaliations. | and 24221 
PPROVED instrument test shop, specialite in | REVET FLYING CLUB -Pully licensed residen 
clubhouse, excellent food membership now exceeds 
} Redhill Aerodrome, Burrey Nut- | 10,000; meet the flying types at the Brevet * member 
| ship ip Secretary, 11, Chesterfieid St it 
px TOR modification 1225 can be curried out timme- | Wi. Gro 1358 
diately at highly competitive price.— Weste EARN to fty for £24, instructors’ lieences and t 
| ways. Weston 2700 4926 j 4 ment fying for £3 an hour, night fying £5 
ANDS AVIATION, Lid., Brooklands Aero- | hour, residence week! epproval 
| drome, Wevbridge.-C. of A. overha modifica- | pilot's licence t School of Fiying, Ltd. 
| and cemversions. Tel. Byfleet T Acrod Hants 
l EPALRS and ©. of A. overhaul for all types of alr- | V TEEKLY gliding courses for beginners; every week 
raft Brooklands Aviation Lid, Civi from June to September inclusive. Fr m & 
| Service, Sywel! Aerodrome, Northampton. Moulton |B standard, with R.AeC. certificates included. Hotei 
| ogo7 | accommodation, all meals. Club membership fees and 
: j all flying fees for inclusive charge of £12/12. Splendid 
| eS of A. overhauls and repairs carried out by Moensed | oppertunity to learn world’s finest sport while enjoying 
i engineets, speedily and at rooderate charges, | country holiday. Spacious airfield in West Country, 650ft 
j A Walter, Gatwick Alr- | above sea level ply tor full particulars and descrip- 
0 | 10, Ext. 45. (4769 tive Jeaslet, Bristol Gliding Ciub, 2, Berkshire 
| Bristol, 7 
{ CARAVAN Brochure CONSULTANTS 
Wine COMMANDER R. H. STOCKEN, FR. AeS., 
j NATURALLY ex-editor caravan paper living in 4 Eagle House, 109, Jermyn St., London, S.W.1. Te: 
| 2% van 15 years, with one of U.K.‘s largest caraven | Whitehall 6863 819 
} businesses and selections (all guaranteed), has the | HOTELS AND ACCOMMODATION 
| best and most brochures and caravan advice articles AL OAK HOTEL, Keswick-on-De 
send you-free. And the only really large sa es | beers of English Lake offers - 
site right tn the centre of Landon. Better hp. terms | day to Force personne!, first-class accommoda 
too. Agent for ell the well-known makes. So &. harges O41 3 
| write only to Head Office INSURANCE 
&. JENKINSON, Bath Road, Taplow, Bucks, Phone | LL types of aircraft ,ioawrance and personal accident 
Maidentiead $484 (5 lines)—note changed number. | cover. —Apply w Amey, Messrs. R. J 
| Basy to reach, right on main A4. Taplow Station 4 mins Moftatt “zc y 79% High Tottenham, 
walk 
| ONDON site (equal selection, and ea-R.AP 7. Tottenham 2008-4-5 
L corner Hemley Place and Ebury St., Victoria, PACKING AND SHIPPING 
J. PARK, 1453/9. Fenchurch St, £.C2 
| Site paralie. with Buckingham Palace Road (0278 Te Mansion 012 
ERKELEY Baronet 4-berth luxury tordel pertect | mippere Che 
I condition, cost £1,150, offers.--Box | TIME RECORDERS 
ore ida vethe 1 TAPF time checking and job costing tite ders 
| KF OR all types of caravans, living or holiday, write | ; (all makes) for quick cash sale, exce od 
| for catalogue to Country Life Caravans, tion. Bex 6903 3030 
| (YARAVAN for sale; Berkeley Ambassador, 1950, as | Recorded Buy: 18 
new for £8S0.--Write Welby, Jurdy. | High St. 
Isle of Man 4913 
ET « Sunbeam brighten your fe this superb | OCHESTER 
4 @22ft, 4-room, £454 Rollaiong Living Van at the R 
| South West Distributors, the Pathfinder Caravan ©o., | FPERS full club facilities and over-night accor 
Ltd, Tedburn St. Mary, or. Exeter. C©C.D.A.A. Member ( dation to members, subscriptions £2/2 per annum 
0976 | solo fiying in Tiger Moth, Auster and Magister a aft 
I ER KELEY catavana, Ambassador de luxe | at £3 per hour and dual £55 per hour, one hour from 
mobile home, £95 £450, de tuxe Courter, | London.—Tel. Bluebel) Hill 212 0395 
£499. all-purpose Dep £425...Pull particulars from | COLLEGE OF AERONAUTICS 
Mantice’s Garages, Ltd., Biggleswade, Beds Tei, 2115 I 
{0367 | COURSE of Lectures on 
RICE reductions everywhere, but before deciding see | + 
new Essby 14ft 4-berth, double panelled, gas | PPERPORMANCE Testing of Aircraft 
lighting and ctoking, finest value in the trade to-day; | a < 
£265, h.p. terms arranged. -Esaby Caravans, 669, High | W ILL be given at the College from 
Rd, Tottenham. Tel. Tottenham 2505 4805 
UNE Sth. 1950, to June 9th, 1950 (ine.) 
ne with Pither steve and het water | HE Course will cover performance testing « a- 
de} Caratow to assist car to | can and associated 
yw the Ambassador £40, all in excellent condition and | SEES for the Course are 3 
a bie immediately Apply to Steedman pik 
Rowana Ash Vale. near Aldershot, Mant 4987 | UITION fee “n a 
S manufacturers eading | 
makes of reliable delivery ESIDENCE arge ‘including full beard). per 
Berkeley, Ambassador and Courter. Investor, Raven | day 
Westwa we can offer the most attractive | YOPIES aor the syllabus and forms of See can 
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CARAVANS 
hold the finest selection of 


& 
car 


Ladd. 


Cra liens Willerts Cumbrian, Weyland, Safari 
ete.. prices from £198, easiest terms 
vans, Blue Star Garage, Maidenhead 2747, 
CELLULOSE 
SPRAYING Handbook 


dustriai- Domestic 
ing, 5/6 post free Catalogue of Paints and Pint Je 
Pree.--Leonard Brooks, Marold Wood. Romford 


CLOTHING 


YR sale two compiete R.ALP. mess Kits (one aimost 
new) twe Service tunics and slacks, all medium 
S014 


AF. and 
selection of RAP 
Pisher’s 
Woolwich 


Officers’ uniforms purchased, 
officers’ Bit for sale, mew and 
Service Outfitters, 86-48, 
Tel. Woolwich 1055 67 
EDHILL FLYING CLUB. Redhill 
for instruction utfleld Ridge 2245-5254. 


ington 


Aerodrome, Surrey 


PLYING CLUB, Gatwick Airport, Surrey, 
attractive ptiouse, full bar and catering facili- 
tes 

SAFE, easy to fly, Piper Cubs at low rates. £25 

£2/15, aise Fairchild Argus. deily hire 


be obtained from the Registrar, The 
Aeronautics, Cranfield, Bietchiey, Bucks 
or automobile engineering Complete 


and technica! training for to e:ther 


abus from Bursar, College of Automobtl We 

tical Engineering, Sydney Chr sea, 

Fiaxman 019 
ARSHALLS’ PLYING SCHOOL OF CAMBRIDG 

M.C.C._A. Appreved courses hours) fer the Prt 


vate Pilot's licence on Tiger Moth or Auster r 
£3 per hour: flying training for the Commer: 
and instructer’s endorsement. aireragt avail- 
able tor aerial photography and air charter; no entrance 
subscriptions. The Airport. Cambridge Tel 
xt. 3) [0564 
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Terrien 
OF NAVIGAT 


La 
er £310 tor 


hall of residence 
LOUTHEND MUNICIPAL FLYING: SCHOOL Tel 
Rechferd 56204 Ne entrance ve, no subsoription 
MOA oved fer 
eemee, Agate Teer 
trom £2.15 per hour 
Pract tied with radio 
thy mg Austers per hour dus 
| trainer per hew ses tor RT opere- 
tor’s licence aad instruc eatorsemen: 
training to al leence standard 
restaurant and resident: oimodat {0332 
We IRELESS course PMG 
Certificate for Civil Air truc 
inciuding RT 
Biritiah Sebo 
Clapham Rd.. London, SW 9. Tel Brixton 548 
218 
\ J IMELESS.--Youths 15 upwards amed good 
posts a8 fadio vYecanhe®s avaiiadie 


officers 
£550. 


comm. salaries (air) £240. all found 
also abort conversion Piight 
ence day attends arranged — Dept 
Lovden Triegr Trait iege. Lid 
Penywern Eari's Court 5 ‘Tel. Piax- 
man 8721). Est. 1806 0299 
SERVICE TRAINING Universit 
provides serunautical ¢ Ra Vigation 
radio and engineering. -which nome. since 
i446. over seventeen hundred civil and service students 


from 39 different nations have been uceepted. fu 


ane recreationa! ftactlit) the picture 
if emplaie career write the 
© nmat ndant AS.T.. Hambie $27 
Tyres 

QpHARMANS tyre service for guaran eed deep re 

moulds, please write. phone or cull and obtain our 
‘we for your Lanark Rd. Maida Vaile 
London W 9. Cunningham 7321 1572 

SITUATIONS VACANT 
OF LUTON 
1 office 


of assistant flying contr 


ICATIONS are invited for the 
office 


appointment af 
‘ 


fiying control 


ae ales of Salaries 
PPLICANTS must have had prev ous 
o experience, and preference « be gi 


month 


ne provisions of 


and 
Conditions 
equir 
pes & Medica’ cram 
ATIONS, ing age. education. gualifica 
tions and exper jones accompanied b he names 
of two persons to whom reference 
be sent to the undersigned not late 
fisclose im writing whether their gnowjedge 
ere related to any member of « the holder of any 
Mice u the Counc! 
V H ROBINSON, Town Clerk 
Hall. Luton Beds. 26th A 1950) 
$955 
& Asto- 


OCKHEED HYDRAULIC BRAKE Oo... Ltd 
4 cated Companies 
EAMINGTON SPA 


4 
( ard automobile branches} 


iG and iol draughtamen 

J ACANCIES occur for severa 

and junior). age 2 

above A.E &.D. rates according to 

qualifications permanent progressive 

working conditions, 5-day week 

\ RITE, giving full particulars Personnel Mana«e 
Lockheed Hydraulic Brake Co.. Leamingt:n 

Spa 4925 


experience and 
positions good 


! ESIGN engineer required for work on instrument 
design. ndon ar 
[ANTS must have hed 


a experience in the design ot 
mechanical instruments, pre 


£625-£725 per anniur 
Wwe stating age. full particulars of experience and 
fhe ations. to Box 390) 4928 
required ive ae 
musutical engineers in 
ACHINISTS 
WAPSTAN operators or setters 
TAIL Mtters 
canteen and sports aad socia b on site 
1OOD wages and bonus to experfierced mes 
ier in confidence to Box 3407 
1924 
electricians with maintenance und over 
si experience.—-Appiy Stat 


Guy A 


rways, Biackbushe 
HNICAL male? required. aged 23 of 
comsiderable experience emential --Applica- 
stating age experience amd sala re 
to Personnel Manager. Percival Atremft Led 
Laton, Beds 


FLIGHT 


AIRWORK 


LimMitTreod 
SUTTON LANE, LANGLEY, BUCKS. 
Tel. Slough 2386: 


RATCHET & REVOLUTION 
COUNTERS 


Speeds up to 6,000 


Flease send for Leafler No 
Sele Makers and Pacencees 


a6 


B. & F. CARTER & CO.,LTD., BOLTON, 6 


MEMBER) OF BESTEC ORGANIATION 


TRANSFERS OF 
SQUADRON CRESTS 
for Aircraft, M.T., Notice Boards, e'¢ 


THE BRITISH TRANSFER PTG. CO. LTD. 


COVENTRY 402! 


Tet 


The . 
British Air Line Pilots’ Association 


SUITE 6. 9-10 MARBLE ARCH, Ww. 1 
AMBassador 1357 


Membership open to all Commercial and 

Service pilots. For full details as to objects 

and particulars of Membership please write 
to ercretary 


on 


the 


SITUATIONS VACANT 
PAGE 


Lad ave 
ist 


ERODYNAMICISTS 
end preferably with 


desig: 


treughtatien 
Mees preferabiy with 


clase Mona 
of years 


Crickiewood end Rad 


airciatt eaperience Con 
aderetion w be given with eaperiene 
(dimers gher Nut Cet tificate Me 
en adv 

engttwer, with (Meet 


ntag 
w ONT t 
Appliostions, st 


ating age 


gualificatiens and « 


ehperience, (Micer. Handle Peer, Lid 
teres’, sam 
nen wit tee etpenience 
| I modert flate wo ects 
av age ond full of te 
and experience, te be addressed 
PERSONNEL © Office ndevs-Roe Ltd Bast Cone 
wat 
Londen area "S00 
ENCED )ig and dreughtamen required 
pension and life terme 
Apply Emplorment Manager. Vickers-Armationmes Lid 
Wey bridge ja 
ROOKLANDS AVIATION. Lid., require aiveraf 
ters and electricians for repaid af to 
ood cenditions end bemun- Apply No 4 Bu Svar 
Sor hampton 4 
senior draeughtateen required for 
programme of new in 
to the Ohief Engineer Aire 
Airport, Let 
E™ TRICIANS required for twpa'r of « at e 
at wmieretimg sort h 
cumdi tions AW a 
Repa Fa Norther 
AWKER AIRCRAFT Lid Kingston-an- Thame 
require draughtamen fr tet eork 
als ig amd te heughiemen sireapmen and techni 
Appiication Personnel Off i 
PPLICATIONS are invited from design 
and stresamen technical 


advantage 
mmission 


Designee 


and 


Stonegrove 


req 


uired 


p™ 
ceme eassentia 


ba sic 
opportunity 


eciprocating and gas 
IONS she 


mn tow 


fuil 
tor 
to show 


‘LOSTER AIRCRAFT 
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endorsement 


emed 
Apply 

ications 

OAC. Lad 
TANTED. 
pieasure fying 
from 


Aerodynamic iat 
giving full deteils 


and 


engagements 


Whit.-end Sept 


Rapide endorsements for 
mig 
port 


ferred, knowledge 
Write 
sonnel 


USTER AIRCRAFT. Li 


BHCHNICAL 


Write 


nes’ Air 


men having BAc or 


ight 


me 
Office ordinary 


stating age 
Meer 


fant 


af engine 


and p 


The de Mav 


Lane. Edgware. Middieses 


experionce 


UNWAY 


contre 
Aviation Co 
Know lec 


lar 


sate 


ations af 


The 


Kdgware. Midds 


T-mont 
ur 


Co 


soud 


about 


equi ve 


an acu 
experence end miliary 
Aireraft 


Ausie 


required 


Ltd 


ene 


perfermance experience for work 
turvine ae 


ali particwers of 


should 
May 


eomtract 


salary 


one 


we addres 


crement 
x 1s 
an expe 


jots few short term seasons 
with 


1th Auare: 


weeks mid-July to 


Lea 


en 


for 


calcula 


evious experience 
and Pngine Cx 


airfield 


A 


requre experiencgd stres 
fea’ wn en 


cunt 
Higher National Oertificate gre 


toms desirabie 


itham aufeld seme 


siary dependent or perience and age. #hich shou 
mot exceed 23 years writing noe 
Manager. The Pairey m Hares ‘Midas 
[ama 
A are invited from senior and inte 
mediate Gesign experience ae 
engine design desirable Dut not emential. please write 
stating age and giving details of previews experience 
order, to~The Persentel Officer. Tie 
fe Havilland Engine Co.. Lad. Stag Lane. Bdgeare 
Middle 
PPLICATIONS sre invited from st reser 
A wt fir jue Lifcations desir of working 
ne st interesting Kind. exerilent prospext 
a camiidetes enperience and 
rtt stating caperience gualificatwr 
site Technician, Aw 
I ANDLEY PAGE. Lad Dave *aceficies for «ao 
cai of Higher Nationa! Certifica:s 
Mech standard for mechanical and structural te 
work. Applicants should preferatiy have A mu 
5S years in the testitg of targe fabricated 
eiructures The panitions 
tea and good soo acdve fh 
nitiarive rite, stating 
and detalis of eipertence 
Ltd.. Crietlewoud, London 
wanvee 
PILOT. aged 26 and 
lownces 
pervetce muder any ing po Be ase? 
{*X-HALTON apprentice, fitter {1 Might sergen 


\ pes 


tunit 


ears 
wishes to hes 
obtaimi 


App!) 
openhagen 


skilled fitter 


Bos 


experience sero engine: and airfreses 
r of progressive poalt 

ng ehgineer's licetwes 
med aircraft 

4 and 7 years 


and moter 


enguwer. Vickers 
experience in fight 
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mechan 
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THE AERONAUTICAL WORLD 18 SAYING-——DEAL WITH.— 
CROYDON AIRPORT 
e Tel. CRO. S1S1/3 CRO. 7744 Ext. 69 


ALL ENGINES HAVE BEEN SERVICED AND ARE READY FOR IMMEDIATE INSTALLATION 
ENGINE HOURS VARY FROM NIL SINCE EITHER NEW OR COMPLETE OVERHAUL. QUANTITIES OF SPARES ALWAYS AVAILABLE. 
MAY WE QUOTE FOR YOUR REQUIREMENTS 


“VERY HIGHLY COMPETITIVE PRICES QUOTED 


SECOND HAND 
STEEL FRAMED 
BUILDINGS 

PATENTED /3/ —< 
WORM DRIVE (3 10,000 t0 
Cc L 38,000 
acaudable 


Viner and © nes, ore and 
for Early 


Delivery 


mate by using Worm 


They sand up any 
Write fer detate 


— CHAMBERLAIN INDUSTRIES LYD. 
L.ROBI NSO N&cO LTD. STAFFA WORKS, STAFFA ROAD, LEYTON, E.10 


lingham Ke TEL... LEY 7678 


When variations of 0-0003 inch m the roughness of 
an acraft finish may cause an appreciable increase of 
drag, there is clearly room for the expert touch in 
application Candidly, do you always make sure 
that those responsible for this job are really expert 
not merely in spraying, but in applying the particular 
finish specified ? 


Part of Dockers’ Service to aircraft: manufacturers | 


consists of advice and imsiruction to sprayers using 
Dockers’ Aircraft’ Finishes Specialist’ technicians 
will be sent anywhere for this purpose, at home or 
overseas, and at no extra cost. Or your sprayers can 
be given instruction at Ladywood. 


Principals are invited to make full use of this service 
Fully A.1.D. and A.R.B. Approved. 


ACCLES & POLLOCK 
reach great heights 


of skill in making and manipulating stainless and other stce 


tubes for aircraft 


ACCLES & POLLOCK LTD OL.DBURY BIRMINGHAM COMPANY 


DOCKER BROTHERS ‘a 


Printed te Great 4 Paris Garden, for here wet Howe, Stamford Street, Leedes, Plight can be ebteines 
from the A mar 4 Lan I Wh axe mperial News Co. Gordon & Getch Lid Sours 
ral Nees Ageney Userem The Intery Second Chase at the New York, U 44, Post O@lce 
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Sleeve-valvre 


fuel economy 


means extra passengers e e e Theexcellent specitic tuel consumptionot “Bristol” 
Hercules sleeve-valve engines gives an extra 

10°, payload. For many years development has 

been directed towards the achievement of the 

lowest possible fuel consumption consistent with 

reliability. Thousands of sleeve-valve engines 

supplied tor civil aircraft, long-range bombers, 

night-fighters and carrier-borne aircraftt—for which 

mption is of paramount importance 


‘Bristol Hercule ingle 


particularly advantageous 
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